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—— Radio Tube 


Type C-299 is a Detect 


und Amplifier of the high vacuun 


rw 


battery filament current supply. 


[he special filament in this tube 


draws a current so low that 
many as four tubes may be read 


ily operated from a single set « 


three standard No. 6 dry cells. 


[he ideal tube to use in your set. 


The care and operation of each model 
Receiving Tube is fully explained nm ow 
new 40-page ‘“‘Radio Tube Data Book.’ 
Copies may be obtained by sending ter 
ents to our San Francisco office 


Home Office: 182 Second Street 
San Francisco, Calif. 
154 W. Lake Street 30 Church Street 
Chicago, IIb. New York City, N. Y. 
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A Radio Statement to the Public 





























Oe ln its pledge to the public, the Radio Corporation of 
America has concentrated its vast research and engineering 
forces upon the solution of certain fundamental problems facing 
the art—problems which have become more apparent as broad- 
casting stations and radio receivers multiply. 


The phenomenal expansion of th« —A receiver for the apartment house and 
Ol “d tricts. requiring neithe Thi 
radio industry, and the universal POP™tee : ro, OE ther aerial 
. round connection 
and ever-increasing appeal of radio 
represent an outstanding develop- lnother type of improved receiver for 
the suburban districts, equally capable to 
ment of the present ce —1 
nel < Pp esent century Or that above. for use where the erection of 
this industry has grown from in ay aerial presents no problem 
fancy to maturity in a space of but 
> > > 


two vears 
. =. Painstaking search in quest of these 
Briefly stated. there is today a ‘deals has led to new discoveries, 
necessity for setting new standards of excellence 
and performance — discoveries, 


which have established: 





—A radio receiver providing super-selec- 
g 


tiviy the ability to select the station you ’ . 
. , First—that improved acoustics are possi- 


ela OM te 


want whetiive ‘ not o station oper 
: . ‘ ‘3 j “1 m ble—a matter of scientific research and 
ate 4 ctivit which 0 t tt . " " . . 
oy : “howe ae ; not of haphazard design—for truly melod- 
theoretical limit tf the science . 
reception. 
— Super-sensitiveness — meaning volume Second —that drv battery operated sets 
fron listant stations—aiong witi r can be o designed as to give both vol- : 
? ha 
ve ume and distance ) 
—Improved acoustics—more faithful re Third—that the regenerative receiver is ; 
. . v 
production of broadcasted voice and mu isceptible co marked improvement pro- : 
thar is ever been possible before viding selectivity, sensitiveness and sim { 
, = plicity of operation hitherto deemed im- 
— ‘‘Non-radiating receivers—a new de possible of accomplishment : 
velopment—a type of receiver which, no : 
matter how handled, will not interfer Fourth —that the Super-Heterodyne —the ; 
with your I eighbor’s enjoyment. hitherto complicated devic e requiring : 
engineering skill to operate—could be 
— More simplified operation—a super-re vastly improved—improved in sensitive- 
ceiver requiring no technical skill, thu ness and selectivity—and simplified so | 
making the greatest achievements of e1 that the very novice and the layman 
tertainment immediately available to a could enter new regions of entertainment 
members of the family. und delight 
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ventor of the famous Flewelling 
1 a number of Bradleyleaks in his 


, thorough test writes as follows: 


t has been sorely in need of ap- 
gh type as the Bradleyleak, and I 
congratulated because of the 
k as shown under test. I do not 
» far as my tests are concerned, 
that I have tried and the only 
here near approaching the ideal. 
e of apparatus in every respect 

| to congratulate you again.” 


Bradleyleak is the best, 
Grid Leak Ihave tried 


im — Says FLEWELLING — 










Retail Price 
185 


Condenser 
00025 “= 
35¢ Extra 


The Bradleyleak is the result of 20 years’ experience 
in the manufacture of graphite disc rheostats. It con- 
tains no carbon or metallic powder. Jt is distinctly a 
disc rheostat. A smooth range from '4 to 10 megohms 
is obtainable without steps or juiaps by simply turn- 
ing the adjusting knob. The Crosley laboratory found 
it unaffected by atmospheric conditions. 





Many of the new circuits, such as the Flewelling or 
other highly-selective circuits, work best when equip- 
ped with the Bradleyleak. Try one on your radio set 
and you will be amazed with the improved operation. 





upon —Today! Is Your Grid Leak Correct? H 

en i The following table gives the approximate values 
. Ca of grid leak 1 Tecc ded by vacuum 

Milwaukee, Wis | Electric Controlling Apperates tube manufacturers: 

ler describing the | | ~~ — atm DV 4,2 oa | 

non " 200 - - - + 2 Mego 

* Milwaukee, C299 - 2 to $ Megohms 

eo cceceeseotes Ave. ¥ C301-A : Megohms { 

| UV-199 2 to § Megohms f 

UV 200 2 Megohms 

2 > aie Manufacturers of grapnite compres- UV.-201-A 2 Megohms H 

died [ fear a * wee 3 Megohms, or more | 

, WD-12 3 Megohms, or more | 
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A Real Receiver for Radio Men 
Lous PavlLourn LEON CELOY. Pete veer wWePChayv BEBNEUK 
RET wine caren 95, Gour" Mont. Boros weoceree 
78. Ff. *@ a8 yr See? J * Gew@etts 
AL EKAMORE PREZEAY, Fue Fetes’ - 
vy 46-08 
RADIO-CLUB DE LA COTE D'AZUR 
NICE ? 
lir, EB, KE, Jau5S 
of/o A.H, GREBE & Co, Inc., ] : 
Richmond Hill, ¥,Y, Nov. ist. 1923, 
U.S.A, 
Dear Mr, James, 
os : Back home since four days only I have reinstalled 
Let th ] my station for 100 meter work, 
lead th, am glad to say the GREBE CR-13 which I brourt 
+€aa tN back has already done splendid work, I tune m tol 
amp meters for the firet time this morning at 0010 G..T. and 
I immediately heard KDKA, I followed him until 2 and ell 
' the time his carrier wave was good, he could have en 
easily read in telegraphy. At times excellent orchestral 
music and some words were plainly heard in spite eavy 
static and arc interference, . 
In rela The distance from Pittsburgh to Vice must be about 
7,000 kilometers (roughly 4,400 miles); i have all reasons 
to think this is the world record distance transmission on 


100 meter wave. 
mrp! Please express my hearty congratulations to the 
GREB GREBE Vo, for ti.eir wonderful receiver. 
Very sincerely yours, 
te r, , " ‘ C 
t Y T ve a. - O™ . ht le on 
Fr -- _ 


~~ 
sn 
eee) 


o 
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r “ant that the Grebe “13” is the choice of those Amateurs who 
tablished worth-while distance records. Each detail of Grebe 
inship is fitting testimony of its efficiency. 


Regeneration and Tuned R. F., it affords sharper tuning, 
ge and quieter operation. Its wavelength range is:—80-300 





your dealer or write us for complete information 


f, 
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A. |! sREBE & CO., Inc. 





Licensed under 











76 Van W vd.. Richmond Hill, N. Y. Armstrong U. S. 
No. 1, & q 4 
West 451 East 3rd Street, Los Angeles, Cal. Pat. No. 1,118,14 ‘ 
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American Radio Relay League, Inc., is a national non- 
al association of radio amateurs, bonded for the more 
relaying of friendly messages between their stations, 
islative protection, for orderly operating, and for the 
| improvement of short-wave two-way radio telegraphic 
ication. 
s an incorporated association without capital stock, 
| under the laws of Connecticut. Its affairs are 
by a board of seventeen Directors, elected every two 
the general membership. The officers, in turn, are 
by the Directors from their number. The League is 
mercial and no one commercially engaged in the man- 
sale or rental of radio apparatus is eligible to mem- 
yn its Board. 


. by and for the amateur,” it numbers within its ranks 
'y every worth-while amateur in America and has a 
f glorious achievement as the standard bearer in ama- 


liries regarding membership are solicited. Ownership 
insmitting station, while very desirable, is not a pre- 
to membership; a bona-fide interest in amateur radio 
nly essential. Correspondence should be addressed to 





eral Correspondence to Executive Headquarters, Hartford, Conn. 
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International Amateur Radio 


HE amateur movement is on the 


boom the world around! Do you 

realize that in our Transatlantic Tests 
of this year there are entries not only 
from France and the several countries of 
Great Britain, but from Holland, Belgium, 
Luxemburg, Italy, and the Madeira Islands? 
We have our own brand of amateurs in 
Porto Rico, Alaska, and Hawaii; Cuba and 
the Phillippines have theirs too. We are 
very much aware of the extraordinary activ- 
ity of our confreres in Australia and New 
Zealand. We know there are hundreds of 
amateurs to be heard from in South 
America and in the English-speaking coun- 
tries of South Africa. Just recently we 
were immensely surprised to learn of the 
existence of five hundred active amateurs 
in Japan! Why, if we could locate an 
amateur station 1. better than a dozen we 
might name, in, say, Cairo, and another 
h: Calcutta, do you realize that a relay 
eould be run around the world by amateur 
stations—right this month! 

The transocean communication accom- 
plishments of the past few weeks, linking 
Europe with our east coast and Asia with 
our west coast, have suddenly pitchforked 
the American amateur into numerous inter- 
national relations. This intercontinental 
amateur contact is bound to give a tre- 
mendous impetus to amateur activity in 
every civilized country. One does not have 
to be a prophet to forsee the result: Inter- 
national Amateur Radio has arrived. With 
it comes new friendships and the joys of 
new conquests and accomplishments, but 
with it come new problems too. Just as we 
American amateurs always have found it 
necessary to have our cooperative arrange- 
ments, our divisions of hours, our standard- 
ized practices, so we believe there will have 
to be arrangements to govern our inter- 
national activities, an international forum 
to which amateurs from all around the 
world can bring their ideas for cooperative 
advancement. 

Isn’t the answer self-evident? We need, 
as quickly as it can be arranged, an Inter- 
national Amateur Radio Relay League, in 
which the A.R.R.L., representing American 
amateur radio, can join the other amateur 
societies of the world in a common effort. 
Our president is sailing for Europe at 
this writing, and he carries this idea with 
him to lay before the amateur bodies of 


EDITORIALS 


de AMERICAN RADIO RELAY LEAGUE 








other countries. We hope that before long 
our dream of an I.R.R.L. may become a 
reality. 


Our New Constitution 


HE American Radio Relay League has 
Bi a new constitution, which went into 
effect by action of the Board of 
Direction on December 18, 1923. It is 
printed in its entirety elsewhere in the 
membership edition of this issue of QST. 
This Constitution and the By-Laws 
thereunder are the result of many months 
of study and hard work on the part of the 
Board and the officers of the League. 
Probably they are not perfect documents, 
but they represent a serious effort to give 
you readers of the A.R.R.L. membership 
what you want. You should read the new 
constitution carefully and acquaint your- 
selves with all its provisions. 

With the resumption of amateur activities 
after the war the League operated under 
a constitution which provided for the 
government of its affairs by a Board of 
seventeen directors, elected at large by 
the entire membership. While we were a 
small and rapidly growing organization 
this probably was the best possible form of 
government for us. It was lacking, how- 
ever, in that it did not take into account 
the idea of representation, and there were 
many large areas of the country which had 
no particular representation on the Board 
—every director was a director-at-large, 
and merely one-seventeenth of the whole 
governing power. The time has now come 
when we are a big enough organization to 
adopt the idea of divisional representation, 
and the new constitution provides that there 
shall be one director from each division in 
the United States, charged with the duty of 
keeping himself informed on the needs of 
the membership in his division, that he may 
act as their representative in the guiding 
of A.R.R.L. policies. The new Board will 
consist of these Directors, a Canadian 
General Manager representing all of A.R. 
R.L. north of the boundary, and a Presi- 
dent and a Vice-President which will be 
elected by the new Board at its first meet- 
ing; the salaried officers of the League will 
not be directors. 

The new Board will be elected immediate- 
ly, and nominations are called for in notices 
published elsewhere in this issue. The new 
Constitution was not submitted to popular 
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vote, a ssible that members will 
find so1 of it not to their liking. 
It pr the democratic election of 
a nev wever, and the new Board 
will be ue’s governing body, so if 
thers ng you don’t like about the 
new give your suggestions to 
your 1 r when he is elected—he 
is t rsonal representative on 
the | 

element of inefficiency 
in at form of government, 
and irising from this are in 


pr t xpansion of the idea of 


ST February, 1924 


true democracy. Our new form of govern- 
ment is more democratic than our old and, 
altho offering much-sought advantages in 
better representation, introduces added 
hazards simply because the new directors 
to a large extent will be primarily the 
representatives of certain areas. A.R.R.L. 
members everywhere therefore should give 
deep consideration to the choice of their 
new directors and choose men not merely 
for their ability to represent the division 
but for their executive ability, vision and 
wisdom—men who in all things will act for 
the greatest good of our organization. 


Low Loss Tuners 
By S. Kruse, Technical Editor 





eve that they were poor. But 


w years most of us have been using very, very poor tuners—and most of us 


nitting that we must have sharper tuners. We can so improve the plain two-cir- 
mer that it will make most of the elaborate new circuits look rather sick.” 


interterence increases all the time and even the 











a en a most remarkable 

erest in the design of 
ce we published Mr. 
le “Short-wave Tuner 
the December issue of 


in 


QS7 ist few years most of us 
had ry, very poor tuners— 
and d not even believe that 
th 


Is a Good Tuner? 
Let t the start what a good 


tuner hen we can start thinking 
of ti ake it do those things. 
Very oi tuner must— 

Rail t wave-length range. 


2—7 that is, cut out un- 


3— Be il have few controls. 
4—Not t a strong carrier wave 


whe g¢ C.W. with an oscillating 

traty 
5— Be eliable, so that the same 

dia will give the same result 
6—B. ind easy to build. 

Th ngs that we are going to 
demand iner. We will now think 
them t the start I will tell you 
that, re done with requirements 
No. la ve will automatically have 
taker rest. 

Wavelength Range 

The vadcast receiver fits the 
broad The average amateur 
tuner %ke that starts at 180 
or 190 nd goes up (not down) to 
700 met Last week I found that 
*Can b: m the QST Circulation Dept. 
at the 


one of the strongest amateur stations in 
Illinois for years had been using a tuner 
that would not go below 195 meters; the 
Lord knows what its upper limit was. Yet 
the owner of this thing was dead sure 
that “the short waves are no good—they 
never get to us”! All hands will now guess 
who the man was. 

Why is this? Partly it is a “hangover’ 
from the times when amateurs had a 375- 
meter special wavelength, and partly it is 
just plain carelessness. 

The effect of over-large coils and con- 
densers is a very bad one. Not only are 
all short-wave stations tuned in at the 
bottom of the condenser scale but the extra 
hardware introduces needless resistance. 
Note that in the tuners pictured in this 
article the range does not go above what 
is actually needed. 

If you don’t want to make a new tuner 
then peel some of the extra wire off your 
coil and get rid of the extra condenser 
plates, until the wavemeter tells you that 
you are just reaching up to 220 meters— 
then you can get down to 100 without 
trouble. 


’ 


2—Resistance and Sharp Tuning 


A high resistance circuit will not tune 
sharply. There are no exceptions to this 
rule—a high resistance circuit will not 
tune sharply. Put that down as Rule A— 
the first commandment in making any 
tuner that will be worth using. Just to 
get it down good and solid let’s say it 
once more, in capitals—A HIGH RE- 
SISTANCE CIRCUIT WILL NOT TUNE 
SHARPLY!! 

Both amateur and commercial tuner- 
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makers seem to be having an awful time even the slowest are now admitting that 
in learning to believe that simple fact. we must have sharper tuners. And quite 
They do all manner of crazy things to get a few are beginning to admit that the way 
around it, they add more tubes, put in to make sharper tuners is to use the same 
needless controls, invent curious circuits, old circuits with lower resistances. 
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FIG. 2 


A BEAUTIFULLY SIMPLE COUPLER, BUILT BY PERRY O. BRIGGS AND USED AT 1BGF. 


Note the special shape of the condenser plates, suggested by Mr. Hassel; and also the low-re- 
sistance secondary coil. This rig has defeated and replaced several expensive tuners. 

Li—Primary coil, 6 turns of No. 12 D.C.C. wire wound on 3” tube and then tied together with 
thread to make it self-supporting. The coil is secured to a shaft so that the coupling to the secondary 
can be varied by tilting the primary coil. 

L2—Secondary coil, basket wound around 14 steel wire pegs set into a board on a 4-',” circle. 
The coil looks as if the wires are twisted together but this is not correct; the winding is made by 
passing the No. 12 D.C.C. wire outside of one peg and then inside of two as shown in the small 
sketch. The wire pegs are 3/32” thick. Before removing the winding from them the turns are se- 
cured with waxed thread. 

L3—tTickler coil, 12 turns No. 18 bell wire wound on 14 pegs set in 2-%"” circle. This coil is 
hinged also, being tilted by the tickler shaft. 

C1i—THE ONLY TUNING CONTROL, Fada variable condenser originally having capacity of 500 
micromicrofarads (.0005 mf) but with moving plates cut as suggested by Hassel. 

C2—Fixed mica condenser, capacity 1000 micromicrofarads or .001 microfarads. 

C3—Dubilier grid condenser—no leak used. 

Wavelength range with the windings shown is 95—370 meters, covering all amateurs and most 
broadcasting. To raise the range to cover all broadcasts increase the turns in L2 to about 40; the 
exact number needed will vary, as basket-wound coils cannot be made uniform by hand when using 
heavy wire. At the same time it may be necessary to increase the number of tickler turns slightly to 
make the tube regenerate well on the upper waves 
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and very rarely do the simple and sensible What Causes the Resistance e 
thing they should have started with—cut Before one can cut down resistances one 
down the resistance of the tuned circuit has to know where they come from. One 
But interference increases all the time and can divide the resistances that occur in a 
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reuit into four general 
resistance, the condenser 
sistance caused by things 
tuned circuit, and the re- 
upled into the circuit.” 


il Resistance 
defect of most tuners 
sistance of the coils used. 
ot generally in the wire, 
e cases where wire larger 
W.G. (B. & S.) is used. 
in the things that are 
he tube on which the wire 
rnish with which the coil 
times even the insulation 
f. A perfect coil would 
1ir and insulated with air. 
ich a thing but we can 
to it by using wedge- 
shown in the Reinartz- 
1, or by making “basket” 
1e other two tuners. If 
st wind the wire right 
it least follow the methods 
Hassel’s article (QST for 
are very much worth 
things, avoid heavy var- 
r “Litz” wires, and solder- 
good heavy solid wires, tie 
mechanically instead of 
wn, use rosin for soldering, 
at least two inches clear 
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urts of the set—panels, con- 


tats included. 


from Coils 


the tuned circuit are al- 
; only careful engineer- 
1 to avoid trouble. Try 
ngth range with a single 
) not succeed use a separ- 
not too close to the main 


lenser Resistance 
ne uses a poor coil (like 
tuners) it does not make 
whether the variable con- 
r rotten. But as soon as 
* good coil there is a big 
1 a not-very-good conden- 
good one. This difference 
p as a grand increase on 
ut in the form of a lot of 
were never heard before. 
ir case we found that we 
very nicely with a single 


ng a good condenser (a Card- 
rticular test) but could bare- 
vith a condenser having thick 


ition ends. A General Radio 
gave about the same results 
, while it was entirely im- 


ar the signal when using a 


“ondenser. 


Makes a Condenser Good 
hard to set down air-tight 
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rules for recognizing a good condenser by 
looking at it. In general a good variable 
condenser is of the air type and is built 
so that leakage must go thru long paths 
in material that is not too thick or wide. 
In the case of condensers with end-plates 
this means that the stator bolts should be 
far from the rotor bearing and that the 
end plates should be as thin as possible. 
Where insulating bushings are used they 
should be large and be turned spool-shaped 
(as in the large Coto-coil condenser) so 
that only the rims will touch. Naturally 
the use of thin insulating washers or small- 
diameter bushings will result in a poor 
condenser; it will have high resistance and 
the zero capacity will be high. In any case 
the insulating material must be good—black 
fibre and low-grade compositions are never 
good, while hard rubber or Pyrex glass 
can always be trusted. Moulded bakelite is 
also good, if carefully used, but sheet bake- 
lite does not seem to show up quite as well, 
alltho much superior to fibre and compo- 
sitions. 
Measured Resistances 

Different manufacturers measure their 
condenser resistances at all sorts of fre- 
quencies—the result being that no one 
knows anything. When writing a maker 
ask what the resistance is at 1000 cycles, 
a convenient value which ought to be 
standard. A 500 micromicrofarad (.0005 
uf) condenser, set at full capacity, should 
not have a resistance of over 60 ohms at 
1000 cycles: a really excellent condenser will 
not have a resistance of more than 20 or 
25 ohms at 1000 cycles; assuming the same 
capacity. 


Mounting the Condenser 


Always connect the condenser so that the 
wire to the grid-leak and grid condenser 
comes from the stationary plates and the 
wire to the filament comes from the rotary 
plates. It is then possible to tune in sig- 
nals without trouble from “hand capacity”, 
one of the most exasperating things in 
radio, This connection puts the stationary 
plates at high voltage, hence the screws 
that hold the condenser to the panel must 
not connect to the stationary plates. If 
they do, get a different condenser. Do not, 
however, make the mistake of throwing out 
a condenser, just because it has metal end 
plates. This construction is perfectly o.k. 
as long as the metal end plate is not con- 
nected to the stationary plates. 


Resistances “Connected Into” the Circuit 


We are not through when we have made 
a good coil, mounted it carefully, and con- 
nected it to a good variable condenser. The 
whole affair can be ruined by connecting 
in a “moulded mud” socket or a camswitch 
of poor construction. In general stick to 
the idea of not having any switches at all 
in the tuned circuit—it is a bad practice. 
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Avoid composition sockets—they save 10¢ 
and ruin the tuner. Get a good socket that 
is made of porcelain, hard rubber or 
moulded bakelite. If you are in doubt as 
to your socket, write the maker and ask 
him what the material is. 

When running leads from the “high” 
side of the coil to the stationary plates of 
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good coil, a good condenser and a good 
socket into a tuned circuit the whole result 
can be entirely ruined by too-close coupling 
to another circuit which has high resistance. 
Now an antenna circuit always has resist- 
ance that is very high; as a usual thing 
the resistance is 10 or more times that of 
a good circuit such as the one suggested. 
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A CAREFULLY DESIGNED REINARTZ-TYPE TUNER 
BUILT BY BOYD PHELPS AND USED AT 1HX-10A-1XAQ 
A wave-trap is built into this tuner. 

Li—Secondary of the wave trap. 13 turns of No. 16 D.C.C. wound on a 3-%” tube. 

L2—Primary of the wave trap. 5 turns of light single-conductor lamp cord wound directly over 
L1 and tapped at each turn to the upper switch on the panel. This switch changes the coupling of the 
trap to the antenna, or cuts the trap out when it is not wante 

L3—12-turn secondary coil, wound of No. 16 D.C.C. wire over wedge-shaped wooden strips %” 
high. These strips rest on the surface of a bakelite tube 3-5” in diameter. The turns of this coil 


are slightly spaced. 


L4—5S-turn primary coil, wound of the same piece of wire as L3. Turns are spaced so that taps 
can be taken easily to the lower switch on the panel. This switch does NOT tune but adjusts the 


antenna coupling. 


L5—Plate coil. 18 turns of No. 16 D.C.C. wire wound closely on the Bakelite tube, 42” below 


the primary. 


Ci—tTrap-tuning condenser. 1000 micromicrofarads (.001 microfarads). 
C2 and C3—General Radio type 247 panel-mounting condensers with geared verniers. Capacity 


500 micromicrofarads (.0005 microfarads). 


Wavelength range with the windings shown is 90-225 meters, no secondary taps being needed 
for the amateur range. The tuning is practically unchanged with different antennas. Wavelength 
gs of the trap is from 80 to 310 meters, allowing it to cut out troublesome 300 meter sparks such 
as NAO. To change this tuner to fit the »roadcast range, increase the turns of the secondary coil 
L3 to about 40, increase the turns of the trap coil L1 to about 30 


the condenser, and from there to the tube, 
run them up in the air. 9 times out of 10 
it makes no difference at all, but play safe. 


Resistances “Coupled Into” the Circuit 
When one is all through assembling a 


Naturally it will spoil our beautiful second- 
ary to couple closely to such a bad circuit. 
—the signals will be louder but the sharp- 
ness of tuning will be entirely spoiled. 
The closest possible coupling is that ob- 
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ircuit tuner—which is_ sistance, so will any large piece of insulat- 
r the well-known broad ing material. Therefore keep the coils well 
ent circuit. in the clear as stated before. 
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FIG. 8 FIG.9 
A RADICALLY DIFFERENT LOW-LOSS COUPLER 

BUILT BY F. H. SCHNELL AND USED AT 1MO- 1BHW-1XW 

il, S turns, 242" diameter, wound and mounted as in the 1BGF tuner. 

tion of secondary, 6 turns No. 16 D.C.C. wire, basket-wound as shown below, 


tion of secondary, 12 turns wound same as L2. 
loading coil, 30 turns, wound like L2 and L3. Other positions for this loading 
t disturbs the tickler action if not cut in where indicated. A really satisfactory 
» has not been found; still the results are excellent over the entire range. 
il, 11 turms No. 28 D.C.C., 24,” diameter, arranged to be turned by tickler shaft. 
Caldwell condenser, 3 rotary, 4 stationary plates, capacity about .0002 microfarads. 
ndenser, mica, capacity 1000 micromicrofarads, (.001 microfarads). 
pass condenser, capacity .001 microfarads. 
ted verniers is 64:1 om the secondary tuning condenser, but 4'4:1 on the tickler 
ry coil 
wrt secondary completely avoids inter-action between the tickler and the antenna-coup- 
of them can be moved without causing the note to slide around, as is the annoying 
y tuners. 
sk has a resistance of 4 megohms as a UV-201-A tube is used. 
range, 63 to 123 meters; long wave range, 113 to 227 meters. For broadcast range 
12 turns; L3, 20 turns; LS, 22 turns; and Cl a capacity of .0005 microfarads. Other 
nsions unchang 


other ways of coupling Shielding and Cabinets — ; 
a circuit; any piece of Several experimenters have written in 
ir a coil will raise the re- to complain that their sets do not work as 
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well when in the cabinets as when outside. 
This simply means that the cabinets fit 
too closely—they violate the rule that coils 
must be kept in the clear. 

Shielding around the shafts is usually 
worse than needless—it raises the resist- 
ance of the tuned circuits and it is quite 
needless if the tuner was properly de- 
signed. Where the purpose of shielding 
is to keep out static and such noises the 
cabinet should be made very large and lined 
with sheet copper, all parts of this lining 
being kept at least two inches from the 
tuner coils. 


Cutting Down Resistance by Regeneration 


We are told by text books that regenera- 
tion has the effect of reducing the resist- 
ance of a poor input circuit. Ballantine 
does not agree with this and says (page 
209, 1st edition) “The fact that the tickler 
coupling, or rather the feedback energy, 
does not compensate for the actual re- 
sistance of the grid circuit, at least so far 
as signal response is concerned........ is 
also shown by the several curves, repre- 
senting the effects of various inserted re- 
sistances in the tuned grid circuit.” 

Those who are interested in the theory 
of the matter may look up Ballantine’s Fig. 
117. It is only necessary to say that some 
dozens of us have experimentally checked 
Ballantine’s statement and find that in 
practice he is entirely correct—regenera- 
tion does not make a poor secondary into 
a good one. The signal strength can be 
brought up by regeneration but it will 
never be as high as with a good secondary. 
Neither will the tuning ever be as sharp 
as if we had started with a low-resistance 
secondary; and, finally, the good secondary 
will bring into audibility some stations 
that cannot be heard with the poor second- 
ary. These statements are of course beyond 
doubt when operating non-regenerative, 
but I am insisting that they are also true 
when operating regenerative and when 
operating with the tube oscillating. 

About the worst form of the “compen- 
sation-of-resistance-by-regeneration” idea is 
the business of attempting to turn the an- 
tenna itself into a low-resistance circuit 
by regenerating into it. In the first place 
the desired result does not take place—the 
thing never tunes sharply—and in ad- 
dition there is sent out a carrier wave 
that makes life miserable. for a 5-mile 
radius around, for anyone who happens to 
listen on the same wavelength. 


Shortening Up the Conversation 


We have been talking about our two 
most important points—Wavelength Range 
and Sharp Tuning. This leaves four more 
points but luckily we do not have to take 
them up; they will take care of themselves, 
as we shall see. 


Q 
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Planning a Good Tuner 

If we are to use the lessons learned above 
it would be a good idea to start by try- 
ing them on a very simple tuner; perhaps 
it will be so much improved that we do 
not need a more complicated one. The 
simplest tuner of all is the “single cir- 
cuit”—but I draw the line at that. It is 
entirely too good a sending set when it 
starts oscillating, and it never can be made 
to tune really sharply, as I have stated 
above. The next most simple tuner is a 
two-circuit tuner in which the antenna is 
not tuned. This has no more adjustments 
than the single-circuit, but it does tune 
much more sharply, and it does not trans- 
mit so strongly. Then we may add regen- 
eration by means of a tickler or a vario- 
meter in the plate. Personally I prefer 
a tickler as it has much less effect on 
the secondary tuning, also because it is 
far less “tricky” in handling. 


What Is New About It 


What is there new about a loose coupler 
with a tickler? Not a thing—not a thing 
in the world. But just the same there will 
be something very new and different in 
your radio shack if your coupler is re- 
built along the lines suggested in this 
paper. That something will be the results 
obtained, You will hear stations not heard 
before, you will forget interference that 
was terrible in the past. This is not mere 
talk, it has been plentifully proven by a 
large group of our members. The old 
“loose coupler with a tickler” is still with 
us, and doing beautifully in its new form. 
In broadcast reception also we can so 
improve the plain two-circuit regenerative 
tuner that it will make most of the elabor- 
ate new circuits look rather sick. 


The Other Four Points 


The other four requirements have now 
been taken care of, for we have a tuner 
that is (3) equipped with very few con- 
trols, (4) does not send out a strong car- 
rier, because the antenna coupling is low, 
(5) is absolutely reliable in operation and 
(6) is about the cheapest receiver in 
existence. 
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Direct Contact With Japan 


Vorks Japanese JUPU, over Distance Considerably Greater 
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ransatlantic Work. Tacoma Gets Over With 100 Watts 


unaided amateur has 
s the Pacific! No pre- 
hedules were used, no 
ation erected, yet two- 
eur communication has 
between Tacoma, Wash- 
Tokio, Japan, a dist- 


International Amateur 
becoming a real and 
1 the world-wide net is 
in be proud of having 


station. The call is not listed in any uf 
our records. Was it an American ship 
operator with a ham set abroad? We don’t 
know yet, but amateur wavelengths were 
used and it has to rate as two-way ama- 
teur working. 

This excellent work is right in line with 
the previous performance of 7HG, which 
has carried on two-way work with clAC 
in Nova Scotia, u6CEU in Hawaii, and has 
been heard in all districts. The station is 
located on a high hill and gets out beauti- 





s York at His Station, 7HG, First To Work Two-Way Across The Pacific. 


most difficult threads of 
into a country where the 
f stations capable of doing 
suspected. 
all happened. Charles 
on the air about midnight 
5-26 and was engaged in 
is usual. At 1 o’clock he 
W. signal on 200 meters 
signing JUPU. He re- 
at once, and altho QRM 
d to hook up-QRK with 
ition. The operator at 
\merican, and gave York 
mother in Cambridge, 
his QRA as Tokio, but 
IRM and QRN brought an 
t before his exact location 
1 and whether ship or land 


fully. The transmitter itself is a very com- 
pact job on a 12x16 panel, using two Tele- 
funken D.R.P. type RS5C2 tubes in a Hart- 
ley circuit, with 1000 volts A.C. rectified 
and filtered to the plates. Altho the set 
is capable of handling higher power, the 
input was 100 watts and the antenna cur- 
rent 2.8 amperes at the time of the record. 
7HG’s antenna is a 6-wire flat-top 50 ft. 
long, supported by a 65-ft. pole at the free 
end and a 40-ft. one at the lead-in end; 
counterpoise used. The receiver is a home- 
made spider-web affair, condenser-tuned, 
and uses detector and one-stage audio for 
traffic work. 

This accomplishment is certainly F.B. 
art., and 7HG has our very hearty con- 
gratulations. Well done! 

—K.B.W. 
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The Progress of Transatlantic Amateur 
Communication 





Many More Stations in England, France and Holland Hook 
Up With U.S.A. and Canada on the Shorter Wave 


MONTH ago in these pages we 
waxed hugely enthusiastic over the 
first transatlantic amateur contact, 


made possible by the pioneering 

work of Deloy, Schnell and Reinartz. 
Following in their footsteps there have been 
developments in the past few weeks which 
make our first article seem amusing, ac- 
complishments before which the original 
one shrinks into relative insignificance. 
Great Britain has followed closely on 
France in connecting up with us and at 
least four British stations have worked 
America; another Frenchman and a Dutch- 
man have been in communication with our 
men. On this side at least nine of our 
fellows have hooked up across “the herring 
pond” at this writing (goodness only knows 
what it will be when these words get into 
print) and the short-wave Europeans have 
been heard by literally hundreds of Ameri- 
cans, some of them as far west as the 
Pacific. 

It is hard for us yet to realize the tre- 
mendous and far-reaching consequences of 
this new contact. It is revolutionizing 
many of our technical ideas, it has caused 
thé transfer of much amateur interest from 
200 meters to the shorter waves. It is the 
absorbing topic of amateur conversation 
these days, on both sides of the ocean. 
The lucky ones to hook up transocean are 
enjoying a brand-new sensation in com- 
municating with the amateur of another 
country, with their new expressions, new 
abbreviations, new styles. The need for an 
international auxiliary language looms 
large. Governments are taking cognizance 
of the new work their private citizens are 
doing, and radio legislation both inter- 
national and domestic probably will be 
affected. A new kind of “fist” is coming 
into being—a heavy, firm style that will 
make each dot carry across separately— 
the transocean fist. Old-time amateurs 
who thought they had exhausted every thrill 
of the game are returning now, to tackle 
Europe. Oh! for the pen of a Wells, to 
réeture the possibilities opened to amateur 
radio on both sides of the Atlantic, now 
that we are QSO! 


Workimg England 


Probably the most important develop- 
ment of the past month has been the 





establishment of communication between 
England and America. It was the Editor’s 
good fortune to be the first American ham 
to hook up with a Britisher, when f8AB 
connected u1MO on the morning of Decem- 
ber 8th with g2KF, the station of Mr. J. 
A. Partridge at 22 Park Road, Collier’s 
Wood, Merton, London, S.W.19. Contact 
was first established at 1:13 a.m. E.S.T. 
and lasted until 3:36 a.m., or 8:36 a.m. in 
London, at which time 1MO was still read- 
able! G2KF is described in greater detail 
in “Amateur Radio Stations” of this issue; 
the station used 100 watts input, with 1.8 
amperes in the antenna on a low wave; 
ulMO used the same equipment and wave 
as in the communication with f8AB, de- 
scribed last issue. A surprising feature 
of the communication was that as dawn 
wore on, on the other side, signals at 1MO 
became somewhat better. 2KF’s signals 
were quite good up to 3:14 a.m. E.S.T., 
readable up to 3:21, and last heard at 3:27. 
It was a great night in the life of both 
operators, 


Since that time 1MO-1XW has worked 
g2KF eight times, on one occasion hearing 
his voice on phone, and 2KF has also con- 
nected with 2AGB, 1XAQ, 1XAM, 2AWS 
and c3BP, working some of these stations 
several times. All the low-power records 
go to Porter of 2AWS, Freeport, N. Y., 
who did the job with but two “5-watters”, 
with 0.8 amps antenna current: tie that! 


The next Englishman to get QSO was 
g2SH, Frederick L. Hogg, of Highgate, 
London, probably QST’s most indefatig- 
able British correspondent. Again the 
Editor had the pleasure of tying up with 
an Englishman for his first U.S.A. com- 
munication, when 1MO and 2SH hit it off 
on the morning of December 12th from 
12:47 a.m, to 2:53 a.m., E.S.T., four mes- 
sages being handled and the old _ sock 
thoroughly chewed. Since that time c1BQ 
speared him with three “5-watters”, and 
e3BP, u2AGB, and ulXW have worked 
him several times. 


Canadian 1BQ gets the honors with g5BV, 
working him first on the morning of Dec. 
28th and passing messages both ways. 
U1XW tied up with him the evening of that 
same date for 20 minutes, but it was pretty 
unsatisfactory. 
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With the Continent 
nan got in the swim on 
16th when f8AB con- 
at 1MO with f8BF, the 
rre Louis, 8 Rue Mouil- 
86 minutes of perfect 
has long been a member 
1 was one of the most 
in last year’s Trans- 
then u2AGB has also 
first 


laurels for the 
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has been lost— it’s several dozen times, any- 
way, and the messages handled run in the 
fifties. 
The Short Waves 

All of this transocean work has been 
done on waves between 108 and 118 meters. 
Probably we went thru so many years of 
vain struggling for contact with Europe 
simply waiting for a Deloy and a Schnell 
to try it on the shorter waves. It is inter- 
esting to contemplate why it was successful 
then, altho all previous attempts on 200 


TO WORK ACROSS THE POND: Mr. J 
at his station G2KF 


in London. Mr. Partridge is an 


\.R.R.L. member; his certificate hangs framed on the wall, and on the 


is a copy of QST. 


worked PCII on the night 
ng a long message from 
adquarters. 2AGB has 
writing for the greatest 
ans worked, having com- 
AB, f8BF, g2SH, g2KF, 
s), and nPCII. All of 
one 50-watter with a 
itting 1 lonely ampere 

5S meters. 
eps up a merry tattoo 
the best European 
been copied by 7LR 
nd WT in Arlington, 
the Pacific coast, and 
“T, 2CFB, 1CMP, c1BQ 
well as 1X AQ, 1XAM, 
1XAQ was one of the 
» work him, after which 
an interval, before 
wed up, and 1XAQ’s 
gs in last month’s story 
ntact 1MO-1XW has 
any times that count 


meters had failed. Radiation at the higher 
frequency is somewhat better, it is true, but 
not enough of itself to account for the differ- 
ence; QRM is less, it is true, but that can’t 
account for it. As our Technical Editor 
points out in another article in this issue, 
the secret undoubtedly lies in the simple 
fact that we finally have tried a wave which 
is well below the fundamental of our 
aerials, and the greatly increased radiation 
‘aused by that method of working has 
done the trick! Probably if we built 
special small aerials for 100 meters we 
would be no better off than in past years 
on 200 meters. Get below your fundamen- 
tal if you want some real radiation. 

U1MO-1XW’s signals are reported the 
loudest transatlantic signals ever heard by 
European amateurs, including the Ameri- 
can high-power stations! FS8AB has been 
read 25 ft. from a loudspeaker operating 
on but one audio step at many American 
stations. Don’t these results speak for 
themselves? 
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And the receivers? 2AGB uses a super- 


het, and f8AB has a Grebe CR-13, but 
most of the other stations used our old 
familiar autodyne circuit and a _ single 


audio stage. When 1MO and g2KF com- 
pared notes and found out that both were 
using this kind of receiving equipment, 
g2KF said: “Wot abt supers?”. “Hi”, sed 
the op at MO, “keep the supers”. Take 
a tip: see the article on low-loss tuners in 
this issue. 

The reliability of the short-wave com- 
munication is its most surprising feature. 
While the transatlantic signals are not of 
the same intensity every night, and some- 
times gradually change during a night, 
we have never observed anything that could 
be called fading on those short waves! 
Strays and QRM permitting, communica- 
tion can be had any night, it seems. Deloy 
of f8AB in fact found his signals doing 
so exceptionally well that he has cut his 
power in two to save tubes. The British 
amateurs seem to be working on_ short 
waves by virtue of short aerials, and not 
by creeping below the fundamental thru 
the use of series condensers, and as a result 
their signal strength is vastly inferior to 
that of the French and Dutch amateurs 
(at least as observed at Hartford), but in 
spite of that handicap, that faint little 
peeping note, barely readable, will maintain 
that same constancy for hours at a time 
and never swing. It’s marvelous! 

Some Historic Messages 
As in every historic amateur communi- 


cation, many formal messages of greeting 
have been handled across the Atlantic in 








THE AERIAL AT G2KF: 
top inverted L about 50 ft. 


A simple 3-wire flat- 
long and 50 ft. high 


the new contact. Perhaps foremost amongst 
these was one to Senatore Marconi from our 
A.R.R.L. president, sent as ulMO’s Nr. 
3 to g2KF on the morning of December 
llth: 


MARCONI 


HARTFORD 11 
LONDON 


AMERICAN RADIO RELAY LEAGUE PRE- 
SENTS ITS RESPECTS AND THIS EVIDENCE 
OF DAWN OF INTERNATIONAL AMATEUR 
RADIO. 


HIRAM PERCY MAXIM 


QST 
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Mr. Marconi’s gracious reply, a_ fac- 
simle of which is shown as an illustration 
in this issue, came back by commercial 
radio instead of amateur, but perhaps 
that is useful in certifying the reality of 
the original amateur contact: 


LONDON DEC 17 
MAXIM RELAY LEAGUE 
HARTFORDCONN. 
PLEASE ACCEPT MY THANKS AND APPRE- 


CIATION WHICH I OFFER YOU AND ALL CON- 
CERNED FOR YOUR CORDIAL MESSAGE TRANS- 
MITTED AND RECEIVED BY AMATEUR STA- 
TIONS. 

MARCONI. 


A message was sent to Admiral Sir 
Henry Jackson, past president of the Radio 
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A MILESTONE IN AMATEUR PROGRESS 


Society of Great Britain (forgetting for 
the moment that Dr. Eccles is now the 
president of the society), as follows: 
SIR HENRY JACKSON LN 

A.R.R.L. HAS GREAT PLEASURE IN SEND- 
ING R.S.G.B. GREETINGS BY DIRECT AMA- 
TEUR CONTACT ACROSS ATLANTIC EXPECT 
VISIT YOU IN LONDON FEBRUARY. 


HIRAM PERCY MAXIM 


G2GF’s Nr. 5 on the night of Dec. 15th 
contained the reply: 


THE PRESIDENT AND PAST PRESIDENT OF 
R.S.G.B HAVE RECEIVED YOUR GREETINGS 
AND JOIN WITH YOU IN TENDERING FELI- 
CITATIONS TO THE AMATEURS OF AMERICA 
AND Of! BRITAIN NOW UNITED BY THIS 
rRIUMI 

ECCLES PRESIDENT R.S.G.B 

QST exchanged’ greetings with its 

British c@éntemporary, Wireless. World & 


Radio Review, and A.R.R.L. officers shook 
hands across the pond with the gentlemen 
in charge of arrangements for this year’s 
tests, Mr. P. R. Coursey in England and 
Dr. Pierre Corret in France. 


Scooping the Tests 
The Traffic Manager has said that at 
the conclusion of the annual tests this 
year we can all try for first transatlantic 
ommunication. Hi!—the short waves have 
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French: 8AB, 8AE, 8AZ, 8ARA, 8BE, 
8BF, 8BM, 8CD, 8CS, 8CT, 8LY. 

Dutch: PA9, ODV, PCII, PAR14. 

Which means, by the way, that Burn- 
ham, g2FQ, owes us a clock. Thanks, 
gang. 

It’s gettings to be a common thing now 
to overhear a pair of foreign hams chew- 
ing in their native tongue. What do you 
say, fellow amateurs, about all of us tak- 
ing up Esperanto or Ido? 

—K.B.W. 


An Amazing World’s Record 


\ustralian Station Sets New Standards for Amateurs 
By F. Basil Cooke, F.R.A.S.* 








In 
Austra 

“OK \ strong and steady throughout. 
O.M. GM 


BY 2CM 





orning of September 25th the following message went from New Zealand 4AA to 
Another world’s record gone west! Congratulations 
BEI rION, 4AA, IS 1500 MILES FROM 2CM AND HAD JUST COPIED A TEST SENT 


\N INPUT POWER OF .004 WATTS!!! 
Ther bt about this—it absolutely happened. 


—Editor 








bil enters in Australia, es- 
the cities, are only al- 
watts of power, conse- 


reat attention has been 
reaching long distances 
of power. 


Mr. C. 





CHAR D. MACLURCAN, Australian 

2CM. P dent Australian Radio Relay 

Leag who made the transmission 
records. 


Maclur M), of Sydney, is so far 
the lead this work. He has just re- 


cently conducted some experiments with 
Melbourne (500 miles) and New Zealand 
(1500 miles) using a power of only a few 
thousandths of one watt. The writer feels 
that the details of these experiments will be 
of great use and interest to the experi- 
menter. 
How the Tests Were Run 


Mr. Maclurean started up on Monday, 
September 24th, at 5 P.M., while there 
was still an hour of daylight, and called 
3JU (Mr. Hull of Melbourne at 500 miles). 
Arrangements had previously been made 
for conducting low power tests, a code 
letter to be used for each reduction in 
power. The code letters were known only 
to Mr. Maclurcan and it might be mentioned 
that Mr. Hull was not aware of the power 
being used. After establishing connection 
Mr. Maclurcan commenced reducing power 
and sent the following test on 240 meters. 
PLATE PLATE 
INPUT. CURRENT PLATE 
VOLTS M.A. WATTS 
390 20 7.8 
270 16 4.32 
220 10 2.2 
122 4 .48 

80 3 24 L Received 

52 1.5 .078 X Received 


At this test Mr. Maclurcan took the 
readings himself and had no _ witnesses. 
Consequently at the next test on Tuesday, 


CODE LETTER 
F Received 
K Received 
R Missed 
V Received 








*—Vice President, Australian Radio Relay League; 
Secy., Wireless Section, Pan-Pacific Congress, 1923; 
Director of Radio for David Jones, Ltd. 
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September 25th, Mr. J. S. Barling was 
present throughout and certifies to every 
meter reading. 

The readings of this test are of interest: 
CURRENT POWER 


PLATE ? ; 

VOLTS M.A. WATTS CODE LETTER 
380 18 6.8 F Received 
192 5 .96 K Received 
120 3 .36 R Received 

60 2 12 U Received 
44 1 .044 LQRM VIM 


VIM (2 k.w. spark) is only about two 
miles from 3JU while 2CM was 500 miles 
away, as stated before. 

1500 Mile Tests 
On the following Wednesday Mr. Mac- 
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As it was past midnight in New Zea- 
land and nearly that in Sydney, only one 
further test was agreed to. Mr. Maclur- 
can this time determined to satisfy even 
Mr. Bell, so he reduced his plate voltage 
to 15, thereby securing a plate current of 
25 milamp. The input was only .004 watts. 
After repeating the message back, 4AA 
concluded :— 

“OK QSA sigs strong and 
Another world’s record gone 
OM GM. 


throughout. 
Congratulations 


Bell” 


steady 
west. 


Checking Up 


The following day Mr. Joseph, an expert 
in this work, certified Mr. Maclurcan’s in- 
struments as correct within one percent 





The Set That Did It. 


lurean called Mr. Frank Bell (4AA) of 
Waihemo, Shag Valley, New Zealand (1500 
miles away over land and water), who 
replied and asked 2CM to conduct a low 
power test with him then and there. After 
chatting for half an hour (with an input 
of about 8 watts!!!—Ed.) the test com- 
menced at 9:30 P.M. Conditions for re- 
ceiving in New Zealand were good. (By 
American standards they were more near- 
ly miraculous! !—Ed.) 

The first test went out at 175 volts with 
a plate current of 4 milamps., making a 
power input of 0.7 watt. 4AA replied 
“QSA QRP give plate current and volt- 
age.” 

The power was then reduced to 0.04 
watts to the plate. (40 volts and 1 mil- 
amp.) Again 4AA thot unnecessarily great 
power was being used. 

The next test was at 20 volts, absorb- 
ing .56 milamp. This also did not seem to 
satisfy 4AA who not only received the code 
letter but received and repeated whole 


sentences. 





Receiver at left, Transmitter at right. 


On the 4th, 2CM received this telegram: 


“Heard your lowest power last night, writing. 
Odjers, Charters Towers, Queensland.” 
The confirming letter repeated the whole 
proceedings, altho Charters Towers is 1400 
miles north of Sydney, whilst 4AA is about 
1500 miles to the east. 


Station 2CM 


Mr. Maclurcan stated that he considered 
his success was entirely due to an absolute 
regard for detail. He has an ideal site 
for his station and has very carefully de- 
signed his aerial and all component parts, 
there are no loose wires or poor contacts 
in his station, and every part of his gear 
has been thoroly measured and tested. 

The antenna consists of a 6-wire cage, 
T type, with a top 100 feet long and 80 
feet high, spaced on 6 hoops 4 feet in di- 
ameter. The downlead tapers from 12 
inches to 4 inches. The counterpoise is 
fanned out in a circle of 100 feet in diam- 
eter, 7 feet above ground. (A la 9ZT et 
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WHICH 2CM IS TRYING FOR 
AMERICA. 


trons are used, the plate supply 
hemical rectifier at the right or 
s, one of which is shown just 
al rectifier. 


the set was oscillating. 

f the same club took the 
[It was found possible to 

cilate with powers lower 
in the transmission tests; 
idings were taken with the 


aerial connected. The transmitter oscillated 
strongly but the antenna ammeter was not 
sensitive enough to show any current. How- 
ever, the signals were actually getting out 
as several amateurs 10 and 12 miles away 
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The Circuit That Brings in American Calls. 
Wiring diagram of the short-wave receiver at a2CM. 


heard everything and reported good sig- 
nals. 
Low Power Oscillation Test at 2CM 


Plate Plate Plate 
volts current ___ power-watts 
3.5 1.2 milamps .01470 
1.1 1.8 o .00200 
4 38 _ .00032 


Finally a well-used dry cell was used in- 
stead of the usual source of plate wer 
and with this Mr. Maclurcan was able to 
talk to a friend several miles away. 

As a result of these many experiments, 
conducted by Mr. Maclurcan, it occurred 
to him that this low power transmission 
could, and should, be turned to some ac- 
count for the public generelly. 


(The outcome of this planning is a test 
of such great interest to all A.R.R.L. that 





Short-Wave Receiving Set at 2CM. See diagram. 


we have set this part of the story aside as 
a special article, which will be found in 
another portion of this magazine.—Editor. ) 
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Get Ready for “‘IL’’ Work With 


Foreign Amateurs 
By Oscar C. Roos” 









use in addition to their native language. 
its host of followers. 


regular department in QST. 
readers.—Editor. 





Now that transocean amateur communication is with us, what are we going to do when we can’t 
talk the other fellow’s language and when he doesn’t know ours? 
if amateur radio the world over will adopt an auxiliary international language which eve 
There are two such projects, each well recognize 
For over a year A.R.R.L. Headquarters has been studying the 
view to eventually adopting some project for official A.R.R.L. use. 
how easily these synthetic languages may be learned. Some day we hope to teach one of them thru a 
We will be glad to have expressions on the general sudject from our 


There is a way out of the difficulty, 
body can 
and with 
roblem with a 


In this article r. Roos shows 











HAT is going to happen to DX 


work during the next eighteen 
months? The amateurs of Eur- 
ope are organizing everywhere. 


They have their amateur periodi- 
cals and they are working overtime to 
perfect mutually beneficial arrangements. 

If anyone had said a year ago that 
amateurs would be talking at 3000 k.c. 
across the ocean for hours, the prophecy 
would have been ignored or scoffed at. Now 
it is here as an accomplished fact, and am- 
ateurs, broadcast listeners and_ studio 
directors will have to figure out quickly a 
new attitude towards foreign fans. 

The American amateur may ask what 
concern this is of his. He may think, 
“Suppose Europe does DX us, what of it? 
Can't we go ahead and wait for their dope 


to be translated? Don’t they understand 
our ham abbreviations?” This is the ama- 
teur’s natural attitude of dislike for new 
policies. European amateurs are very 
much interested in our performances, and, 
besides, we want to talk with them. The 


barrier of a foreign language is a formid- 
able one. It takes five days to cross th 
United States by rail, and in the journey 
we encounter but one tongue; Europe can 
be crossed in two days, yet there are 
dozens of languages, One can’t spend the 
time to learn them all. 

As a result, numerous international- 
language radio societies are being formed 
in Europe, where the fans are convinced 
that some new and very simple languag: 
must be used for international DX work, 
letters, postals, and for radio press ser 
vice. This is not at all a movement for 
a universal language to* replace national 
languages; its object is to perfect an 
auxiliary international language. The I.L. 
being used by these European amateur 
societies is called “Ido” by some, but its 
original name was “Ilo” (from “Inter- 
national Language,” with an “o” added 
to show it is a singular noun). 

In eighteen months amateurs will need 


an auxiliary language. (Sooner than that; 
*Fellow = 


I.R.E., Engineer. 


Consulting 








this winter—Ed.) They do not need to 
learn French, German, Dutch, etc. All of 
them will recognize roots from his own 
language in the I.L., which is based on 
11,000 roots found in four to eight modern 
languages. A Frenchman naturally finds 
most, as French is the “most international” 
language we have today. But whereas the 
French verb is a terror, you can learn to 
write postal cards in ten lessons using I.L. 
Next to the Frenchman comes the Italian 
with 83% of the roots readable at sight: 
Spaniard and Englishman and American, 
79%; Scandinavian, 75%; German 65%, 
Russian 52%. All in all, the I.L. contains 
76% of words found in from four to six 
modern languages. Its predecessors had 
root vocabularies half of whose words, like 
“nuk” for “speech” or “chiam” for “al- 
ways”, were purely arbitrary. In the I.L., 
“speech” is “parolado”, “always” is “omna- 
tempe”. Which do you think is the more 
natural? 

The grammar of the LL. 
simple—one rule for applying 
grammatical terminations! 





is absurdly 
fourteen 
Here’s a 


sample: 
Me havas.... ..1 have 
ee I had 
OO ree I will have 
ee WIS ctcswesee I see him 
Se RS oa. ein bec 6 He saw me 
El vidos me......... She will see me 
Me videsas.......... I am seen 
BE WRN. ccvdecnds He would see it 
I. L. grammars can be had from 20¢ 
to $1.50 by applying to the writer at 
Beacon Chambers, Boston, Mass. For the 


best translation of the following specimen 
of the L.L. a prize of a complete grammar 
will be given by the writer. You can get 
an elementary grammar and 1§00-word 
vocabulary to assist you for 20¢ in stamps. 


SPECIMEN-O 
La progres-i di la cienc-o e di |’ industri-o 
dum la dek-non-esm-a yar-cent-o mult-ig-is 
grand-eg-e la relat-i inter omn-a civiliz-it-a 
popul-i : la fer-voy-i e la vapor-nav-i 
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prok-e, la telegraf-il-o, la 
s la dist-o inter li. Mem 
nul-temp-e ek-ir-os sua 
vid-ar subit-e koram 
per motor-vetur-o o per 
Or nul-u pov-as 

er-a lingu-i, e mem tre 
on-O poOv-as sav-ar un 
en-a land-i. Es-as do 
nd-o hav-ez un lingu-o 
por la relat-i inter- 
Or ca lingu-o dev- 
kompren-ebl-a_ sen- 
grand-a nombr-o de 
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person-i; konsequ-e la maxim bon-a lingu- 
o inter-nacion-a es-as ta, qua prizent-as 
la maxim grand-a facil-es-o por la mazim 
mult-a homi: e ca defin-o sufic-as por 
determin-ar komplet-e la solv-o di la 
problem-o (’). 

Think this situation over. The need of 
a special means of international communi- 
cation between radiomen for business and 
progress is upon you. It has come like a 
flash from the blue sky. What are you 
going to do about it? 





(*) Hyphens are only used for beginners to separate 
the elements of each word. 


Amateur Wavemeters 
By S. Kruse, Technical Editor 
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Made Wavemeters 


tory-made wavemeters 
than the General Radio 
ter and filter, Fig. 1. 
tle instrument is not only 
emeter with a range of 
can also be used as a 


Wavemeter and Trap Combined. 


a calibrated condenser 
vork. When measuring 
- received signals the de- 
ted in the usual wave- 
witch put on the second 
knob turned until the 
is trapped out. Then 


read the scale. Sometimes this can be done 
with the switch on point 1 instead. There 
is a prespect that this meter will be modi- 
fied so as to spread the amateur band over 
the entire scale, making more accurate 
readings possible. 

At the Second. National A.R.R.L. Con- 
vention Mr. John H. Miller of the Jewell 
Electrical Instrument Co. displayed a very 
nice amateur wavemeter having a scale 
with one division per meter. We hope to 
hear soon that this wavemeter has been 
put on the market. 


Home-Made Wavemeters 


A wavemeter consists of a variable con- 
denser and a fixed inductance plus an in- 
dicating device of some sort. The conden- 
ser and the coil provide the tuned circuit 
while the indicator shows when the tuned 
circuit has been adjusted to resonance, To 
make this tuned circuit a good one it is 
necessary to use a good condenser and a 
ae! coil—the indicator does not matter so 
much. 


The Variable Condenser 


The first requirement for a wavemeter 
condenser is that it be very solidly built; 
the best condenser for the purpose is one 
of the type that you “can’t hurt with an 
axe”. One can even put up with some 
electrical losses for the sake of getting such 
a condenser, The plates should be heavy, 
with plenty of spacing, should be very se- 
curely connected together and to their 
ompeert, and the bearings should be as 
substantial as possible. Flimsy plates, 
spring-supported bearings, or shafts simply 
run thru the insulating end plates are not 
satisfactory—the wavemeter will change 
calibration and get you into trouble. Shield- 
ing the condenser is not necessary but is 
desirable. The metal can (or other shield) 
should be connected to the moving plates, 
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leaving the fixed ones insulated. Cone 
bearings are good and a geared vernier 
is very desirable, tho a long extension 
handle is almost as good and sometimes 
better. 

Too large a condenser should not be used; 
one with a capacity of 500 micro-micro- 
farads (.0005 microfarads) is amply large. 
Such a condenser is not nearly as likely 
to get off wavelength as is a large one. 


The Coil 


The requirements of a wavemeter coil 
are: first, that its inductance be such that, 
with the condenser used, it can cover the 
wavelengths desired; second, that the re- 
sistance and capacity be low; and, third, 
that the resistance, capacity and effective 
inductance all be constant. Let us start 
with the first requirement which has to do 
with the range of wavelengths. It is well 
to restrict the part of the condenser scale 
used to the parts shown in Figure 2. Since 
the capacity at 170° (or 95/100) will al- 
most always be more than four times the 
capacity at 15° (or 8/100) this will mean 
that the highest wavelength reached by the 
wavemeter will be at least twice the lowest 
wavelength. This maks it possible for a 
single coil to cover the range from 175- 
375 meters and another coil to cover the 
range from 150 down to 75 meters, etc. 

The following coils will do the required 
work. It will be noticed that the size of 
the wire and the spacing between turns 
are not specified. This is not an oversight; 
the inductance of the coil is nearly inde- 
pendent of the size of wire used as long as 


Po 





Fig. 2 


the proper number of turns is used and 
spaced as directed. It is absolutely neces- 
sary to make the winding one inch long as 
directed. This can be done with the size 
of wire given or with smaller wire. 


Wavemeter Coils 
Diameter of coil: 


4 inches. Length of 


QSsT 23 








winding, one inch. Wire must be so spaced 


that winding is exactly one inch long. 
Condenser is to be one with capacity of 
500 micro-micro-farads (.0005 micro- 
farads). 
Number of turns in 
coil. (Winding Largest Size of 
to be one D.C.C. wire that 


Wavelength Range inch long ) 

90 to 175 meters 16 
175 to 375 meters 23 20 A.W.G. (B&S) 
375 to 750 meters 33 23 A.W.G. (B&S) 


The wavelength of the coils should over- 
lap somewhat. If they do not, reduce the 
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number of turns on the two larger coils 
until the desired overlap is secured. 


The Coil Form 


The second requirement was that the re- 
sistance and effective capacity must be low. 
No one will attempt to defend high resist- 
ance. The reason for requiring low effec- 
tive (distributed) capacity is that it acts 
as a fixed condenser across the variable 
one and prevents one from covering the 
desired wavelength range. The best core for 
the coil of an amateur wavemeter is a 
hollow spool of dry wood, lightly varnished. 
Wood is chosen in preference to Bakelite, 
glass and pasteboard. Bakelite and similiar 
compositions increase the resistance of the 
coil. Glass is mechanically poor; as is 
pasteboard. 


Putting on the Windings 


The wire should be of the size stated 
above or smaller, but not less than No. 
24 A.W.G. (B.&S.). Double cotton covered 
wire is good. After winding, it should 
be fastened down with a light coat of 
shellac, Sterling varnish or the like, pre- 
ferably baked on. Do not try fancy wind- 
ings or litzendraht; almost invariably the 
coil resistance will be higher. 


The Indicator 


The third part of the wavemeter is the 
device that indicates resonance. The simple- 
est device is the crystal detector and phones 
which should be connected as shown in Fig. 
8a. This makes the calibration of the 
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ent of the position of ing the calibration of the wavemeter the 
1st so long as they are lamp should not be changed unless another 
me part of the wave- of the same sort can be put in. 

The best indicator is the _ so-called 
crystal detector is ‘“thermo-galvanometer”, such as the Weston. 
and a small (so- In addition to being more reliable than the 

hot-wire type it will stand more overload. 
See Fig. 3d. 

Sometimes the instrument or other in- 
dicator is connected to a small coil (two or 
three turns) coupled to the main coil. 


Assembling the Wavemeter 

A very good mounting for the wavemeter 
is shown in Fig. 4. In any case it is con- 
venient to have the coil horizontal and near 
one end of the box so that it can be coupled 
to easily. The leads by all means should 
be heavy, short, and rigid. The coil should 
be placed so that it is several inches away 
from the condenser. 


Calibrating the Wavemeter 


d Form of Mounting. The calibration and use of the finished 
wavemeter will be taken up next month. 
In the meantime, don’t put any faith in 
called r “flashlight”) tung- ready-made charts or curves printed in 
sten-filan may be used connected magazines; they are no good when tried 
directly ined circuit as shown in on another home-made wavemeter of the 
Fig. 3 iny possibility of chang-. same sort. 


Information on Receiving Tubes for 


A.R.R.L. Questioners 


By J. C. Warner* 


In Two Parts: Part Il 


Conne f Tube and Attached For radio frequency amplifier tubes the 
Circuits ; connection of the grid return depends to 

In n ibe circuits which are some extent upon the type of amplifier; that 
being p time to time the de- js, whether a so-called stabilizer is used 
tails of tions as the plate and to prevent oscillations or whether some 
grid ret tion of the filament other means is provided. If the stabilizer is 
rheostat, n completely ignored. ysed the grid return of one or more of 
It i en that considerable the radio frequency tubes must be con- 
doubt the minds of tube nected to the moving contact of the stabi- 
use! rect connections and izing potentiometer as in Figure 11. In 
why tl This is shown by the this way a positive bias is given, the pur- 
fact t were asked about pose of which is exactly opposite to that 
thes ny other subject. given previously. That is, the positive bias 
r} tor connection of the increased the grid losses and so prevents 
grid ai and the location of oscillations, also reducing the amplification 
the fila e given in the ac- incidentally, while the negative bias as al- 
con e 27. While these ready explained increases amplification by 
rule t tubes and circuits, reducing the grid circuit losses. If some 
there v be found exceptions other means than a stabilizer is used to 
whi t conditions, These prevent oscillations the grid returns should 
usua ined by trial. _ be to the negative side of the “A” battery 
Pig the connections for as shown in Figure 12 and even when using 
the UN the connections for 4 stabilizer it is best to return only the 
the | as detectors; and first grid to the stabilizer and the others to 
Figut vacuum tubes a8 the negative battery terminal if the os- 
audio cillations can be stopped. In this way the 
*Resear eral Electric Co amplification of the first tube is reduced 
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somewhat, but the others work at full 
efficiency. 

If it ever becomes necessary or desirable 
to use more than 60 volts on a radio fre- 
quency tube a grid biasing battery be- 


comes very necessary in order to prevent 
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CONNECTIONS FOR UV 200 
DETECTOR TUBE 


FIG. 8 
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CONNECTIONS FOR HIGH VACUUM 
DETECTOR TUBE 
FIG. 9 


excessive plate current. Usually the higher 
plate voltages should be employed only 
when some other means than stabilizer con- 
trol is provided for stopping oscillations; 
otherwise the tube may be overloaded by 
the high plate current. Occasional de- 
parture from these rules given for radio 
frequency tubes must be allowed due to 
individual peculiarities of the circuit. For 
example, there may be times when it is 
convenient to connect the grid return of 
one tube to the positive filament terminal 
in order to prevent oscillations without 
the use of a stabilizer. This method, how- 
ever, cannot be recommended for general 
use, although the rectifying action which 
may result does not cause noticeable dis- 
tortion since the rectified components are 
not transmitted on to succeeding tubes. 

The connection of the grid return on a 
detector tube depends first upon the type 
of tube. Gas tubes work best with the grid 
return connected to the negative side of 
the filament whether grid leak and con- 
denser are used or not. 

For the high vacuum detector the general 
rule is to connect the grid return to the 
positive side of the filament when grid leak 
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and condenser are used. If no grid con- 
denser and leak are used, that is, if the 
detection is made in the plate circuit by 
virtue of the curvature of the plate char- 
acteristic, the grid return should be to the 
negative side of the filament. The former 
method is the one commonly used and since 
it is by far the most effective of the two 
it will be considered in detail. 

The reason for the connection to the 
positive side of the filament involves a 
brief explanation of the process of de- 
tection which goes on in a tube when a grid 
leak and condenser are used. The action 
is best explained by separating the pro- 
cess into two distinct parts—rectification in 
the grid circuit and amplification in the 
plate circuit. That is, the tube performs 
two functions: the grid circuit rectifies the 
wave and causes a change in the average 
potential of the grid and this potential then 
changes the plate current just as in any 
ordinary audio frequency amplifier. The 
grid and plate circuits should then be ar- 
ranged according to their separate func- 
tions which are easily understood by refer- 
ence to Figure 13. 

Diagram A shows the grid circuit which, 
in this case, is the rectifier designed to 
supply the highest possible vultage to the 
amplifier circuit. For this condition the 
grid leak resistance R should be high com- 
pared to the input resistance of the tube, 
that is, two megohms or above. When a 
radio frequency voltage is applied to the 
input, the rectifying action of the grid cir- 
cuit of the tube causes a voltage to be built 
up across the resistance R, the action being 
much the same as in an ordinary two- 
element rectifier tube. If the incoming wave 
is modulated this voltage is alternating 
according to the modulation frequency. If 
the incoming wave is not modulated, the 
voltage across R builds up to a fixed value 
and remains constant as long as the signal 
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CONNECTIONS FOR TWO AUDIO FREQUENCY AMPLIFIER 
TUBES SHOWING COMMON BATTERIES 


FIG. 10 


lasts. The condenser C bypasses the radio 
frequency current around the high resist- 
ance leak. When the voltage across R 
rises, this condenser becomes charged and 
after the wave has passed this charge must 
leak off through R, restoring the grid poten- 
tial to its original value. For this reason, 
the values of C and R must be so chosen 
that this charge can leak off between suc- 
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cessive ins; otherwise distortion 
will ocet rate of discharge depends 
on the * RC so that for small 
values can be made large, and 
vice ver vever, since a rectifier gives 
maximu} voltage when the load 
resistar , it is usually customary 
to maks mall as is consistent with 
low react the operating range of 
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ind then to make R as 
hig! sut causing distortion. 
If stror re to be received or if 
static value of R cannot be 
increa * the charges will not 
leak off e trains, but for weak 
signal sistance can be made 
much customary value of 
capa and of resistance 2 
to 5 n strong signals and up 
to 10 1 more for weak signals. 
This r telephone reception. 
For ul C.W. reception with os- 
cillatin; grid leak resistance 
should about 2 megohms, other- 
wise ys start there will be 
an ol ck in the phones. 

The ction in a soft tube is 
similar ribed above except that 
no grid juired to carry off the 
negative n the grid, since the gas 
ions f lucting path inside the 
tube, regularities in the grid 
and plat ristics probably influence 
the recti 1 to a large extent. 

The m tial of the grid is deter- 
mined by voltage drop in the grid 
leak and at which the grid re- 
turn Taking the negative 
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end of the filament as the reference point 
the average grid potential, if the grid 
return is to the positive side of the fila- 
ment, is equal to the filament voltage minus 
the drop in the leak, which usually brings 
the potential down to less than one volt. 
If the grid return were connected to the 
negative side of the filament the average 
voltage of the grid would be negative be- 
cause even under those conditions a very 
small grid current flows, which, however, 
is not sufficient to produce good rectifying 
action except on very weak signals. This 
is the resason for the recommendation that 
the grid return of a high vacuum detector 
be connected to the positive end of the fila- 
ment. In some cases slightly better results 
may be obtained by connecting the return 
to a point between the positive and nega- 
tive ends. This can be accomplished by 
using a potentiometer as shown in Figure 
14. The gain in intensity is seldom worth 
the additional expense and the extra ad- 
justment however. 

Most circuits show the grid leak con- 
nected across the grid condenser but if the 
grid leak resistance is high compared to the 
input resistance of the tube, which should 
be the case as already stated, it makes little 
difference if the leak is connected directly 
to the filament. In some circuits this is 
absolutely necessary since there is no other 
D.C. circuit back to the filament. An ex- 
ample of this may be seen in Figure 15 
where the detector tube is supplied from a 
tuned radio frequency amplifier. Here the 
grid leak cannot be connected across the 
grid condenser since this would place one 
end of the leak at the potential of the pre- 
ceding plate. Hence the leak must be con- 
nected directly to the filament. 


Rheostats 


It will be noticed that Figure 7 indicates 
that the filament rheostat should be in the 
negative lead regardless of the type of 
tube or its use. In some cases, with the 
UV-200, for example, the position of this 
rheostat is of no importance, but since it is 
very important in other cases, such as with 
the audio amplifier tube, it is recommended 
that for convenience in wiring and for the 
sake of uniformity that the rheostat al- 
ways be placed in the negative lead. 

Very often tube sockets have their ter- 
minals marked F+ and F—. This is for 
convenience in tracing the wiring and does 
not mean that the polarity marked has any- 
thing to do with the action of the tube so 
far as the filament itself is concerned. 
Either end of the filament may be made 
positive without affecting the operation of 
the tube. 


Detector Sensitivity 
With regard to the sensitivity of detec- 
tors, reference has often been made to a 
so-called “threshold value” of signal voltage 
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below which the tube fails to respond. 
There is no theoretical or experimental 
basis for this idea, which has probably 
grown up from the fact that high vacuum 
detectors are more sensitive on strong sig- 
nals than on weak, A gas content tube on 
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often had to be given precarious heat treat- 
ments to restore their sensitive condition 
after a period of use. Because of this lack 
of uniformity and difficulty of operation, 
it is very doubtful whether the modern ama- 
teur would be satisfied with these tubes if 








Rheostat 


| 
Plate Return 





Det. R.F. 








Negative Filament 


UV-200, 
| Terminal 


C-300 


| 
| 





ALF. 





~ |To Potentiometer In negative Fila- 
Across Filament)ment lead 
| Battery 





| Positive of Filament|Negative of Fila-|Negative of Fila-|To Positive ofIn negative Fila- 


| Battery 
jleak and condenser|to Stabilizer 
| are used) 


(when gridjment Battery or!ment Battery 


Filament Battery'ment lead 





the other hand is often as sensitive or more 
so on weak signals than on strong. 

Much has been said and written recently 
concerning the great sensitivity of the old 
soft tubes of pre-war manufacture. It is 
quite true that some of these tubes were 
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exceptionally sensitive detectors. But it 
is just as true that in order to find one of 
these super-sensitive tubes it was necessary 
to pick over and reject a number of tubes 
which were worthless. Also, these sensi- 
tive tubes were extremely critical and re- 
quired very careful adjustment of plate 
voltage and filament temperature and they 


they were available in quantities today. 


Choice of a Tube for a 
Particular Service 


No general rules can be laid down for 
the choice of a receiving tube for a particu- 
lar set or circuit, since much depends upon 
the other available equipment. However, 
each of the tubes has certain features which 
make it the most suitable under certain cir- 
cumstances. 

If dry cells are to be used to supply fila- 
ment power the UV-199, WD-11 or WD-12 
are usually the most suitable, although for 
single tube and even two tube sets the 
UV-201-A can be used with good economy. 
In the latter case four dry cells in series 
should be used with each tube. 

The filament power consumption of the 
UV-199 is lower than in any other tube 
and for this reason the UV-199 is especial- 
ly suitable for portable single tube sets 
since the filament may be operated from a 
single set of three flashlight cells. 

The WD-11 or WD-12 is more con- 
veniently used in stationary single tube 
sets since one standard dry cell may be used 
making the initial battery expense com- 
paratively small. 

If a storage battery is available, the 
UV-201-A is the best tube for use as an 
amplifier and the UV-200 as a detector, 
although provision for plate voltage adjust- 
ment must be made for the detector. If 
this is inconvenient the UV-201-A may be 
used both as amplifier and detector with 
excellent satisfaction. 

For operating loud speakers the UV- 
201-A is the most suitable because of its 
great electron emission and high mutual 
conductance although if careful attention 
is paid to proper plate voltage and grid 
bias the UV-199 and WD-11 or WD-12 will 
operate a loud speaker very successfully. 

In radio frequency amplification circuits 
the UV-199 gives less trouble from internal 
capacity effects than any other tube, but 
when such effect can be neutralized in some 
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the electron path may increase the ioniza- 
tion of gas atoms and so produce a change 
in the characteristics of the tube. This 
explains the changes in sensitivity of such 
a tube when a magnet is brought close to 
the bulb. 

The change in the light given off by an 
X-L filament when the plate voltage is ap- 
plied is due to an actual change in the 
temperature of the filament which is caused 
by two independent effects. If the two 
ends of the filament are observed closely 
when the filament is lighted with the plate 
voltage off, it will be seen that at each 
end of the filament there is a region which 
is not glowing. This is due to heat being 
conducted away from the ends of the fila- 
ment by the heavy leads. Now if the plate 
voltage is applied, particularly if it is 80 
or 100 volts, it will be seen that at one end 
of the filament this dark section increases 
in length while at the other end it decreases. 
That is, one end of the filament has be- 
come hotter, while the other end has cooled. 
This is explained by reference to Figure 17. 
The double arrows on the inside of the fila- 
ment show the direction of the normal heat- 
ing current while the other arrows show the 
plate current. The plate current divides in 
the two ends of the filament according to the 
resistance of the two sides of the parallel 
circuit, Therefore, in one-half of the fila- 
ment the plate current adds to the heat- 
ing current and in the other half subtracts 
from it thus causing the difference in tem- 
perature of the two ends. 

Another independent effect tends to lower 
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the temperature of the whole filament so 
that the resultant effect is usually an ap- 
parent dimming when the plate voltage is 
applied. The electrons which leave the 
filament carry with them a certain amount 
yf energy and since this must be supplied 
yy the heating current there is less energy 
left for heating the filament and the tem- 
perature falls slightly. This effect is simi- 
lar to the cooling of a liquid when evapora- 
tion is going on from its surface. 

If the plate voltage were made negative, 
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the voltage required to cause a current to 
flow, neglecting leakage currents, would 
simply be the breakdown potential of the 
tube parts, such as stem and base. Lighting 
of the filament would have no effect except 
in so far as the tube insulation might be- 
come warm and accordingly break down at 
a somewhat lower potential. 

The last question to be answered is one 
which no doubt has often arisen in the 
minds of radio experimenters; that is, the 
possibility of using radium as a source of 
electrons for a vacuum tube. A gram of 
radium gives off approximately 10” elec- 


trons per second. This seems like a large 
quantity until it is remembered that about 
6.6 x 10° electrons per second are necessary 
to give one milliampere of current which 
would mean that 660,000 grams (about 1500 
pounds) of radium would be required to 
furnish this current. In other words, not 
all the available radium in the world could 
directly supply the electron emission for 
one vacuum tube, 


Part I of this article appeared in the January, 
1924, QST, which can be obtained from the 
QST Circulation Department at the regular price. 


Coolidge’s Holiday Greetings to MacMillan 
Travel Via Amateur Radio 


N December 22d President Calvin 

Coolidge filed a message of holiday 

greetings to the MacMillan Arctic 

Expedition with the Radio Corpor- 

ation of America in Washington. 
That morning the traffic department of 
the Radiocorp in New York City called 
A.R.R.L. Headquarters on the long-distance 
telephone and told us about it. They had 
no way of putting the message thru; didn’t 
know what to do; had heard that we ama- 
teurs could communicate with MacMillan— 
would we handle this one for them? Would 
we? Say, would we! 

We took down the text over the phone 
right then and there. The Traffic Manager 
decided to try the job all the way from 
Hartford by amateur radio, so Kruse of 
1XAQ-1HX-10A was given the text and 
he climbed on the air with it that night 
right after the Transatlantic listening 
period ended. Straightway there ensued 
the darndest streak of hard luck that has 
been seen for many a day. Everything 
went like a radio set on the night you 
invite your friends over to stage a little 
demonstration—you know. First off, Hart- 
ford was blanketed by a line escape which 
drowned out all but the unreasonably loud 
signals. It was a freak night and the mes- 
sage got exactly as far as 8IJ—no farther. 

Darr of 8ZZ in Detroit was heard merrily 
chewing the rag with Mix of WNP, the 
MacMillan vessel “Bowdoin”, and so Kruse 
went after him—hard. No dent. So he 
got help, and soon a half-dozen real good 
eastern stations, including 1CKP, 8AGO, 
and 8BDA with his rock-crusher, were 
calling their heads off for 8ZZ. The only 
effect was to make Darr complain casually 
to WNP of the QRM! Could Darr have 
been hooked that night the Coolidge mes- 
sage would have been handed Capt. 
MacMillan a couple of days before Christ- 


mas; but Darr hit the hay without ever 
knowing how narrowly he missed a chance 
for still greater fame. 

Then the attack centered on 9DKB of 
Minot, N. D., who had been the best 
hopping-off place to MacMillan since Jack 
Barnsley of c9BP went on vacation. 81J 
gave the message to 9AAW, who passed 
it to a Nebraska station, and 1HX gave it 
direct to 9AOG in Lawrence, Kansas. No 
luck. It was several days before we knew 
the reason—Weeks of 9DKB was spending 
the holidays in Detroit! 

The next night Kruse went after Darr 
igain. He wasn’t on, but two other De- 
troit fellows, 8APT and 8RM, were raised 
and they went around to Darr’s place and 
got him out of bed. 8ZZ then took the air 
with the message and made a valiant at- 
tempt to raise Mix, but WNP was not to 
be heard. Kruse gave the message to a 
few more good stations and then sat back 
o watch the fun. In all, 22 stations were 
logged that night actually at work trying 
to further the progress of the message. 
Apparently WNP was off the job, enjoy- 
ing the holidays, for nobody heard him and 
the message continued to float around the 
country undelivered. Finally on the morn- 
ing of Dec. 24th 8ZZ raised some “five 
station”, we don’t know whether Canadian 
yr United States, who said he was QSO 
c9BP, Barnsley, and so the message came 
eventually to Prince Rupert, B. C., always 
the best point of contact with WNP. 

Then more hard luck, for Mix could not 
be heard, and days rolled by. At length, 
on the night of January 1-2, Barnsley and 
WNP connected, and the message was de- 
livered to MacMillan. Of all this stew and 
all this calling, this was the first that Mix 
had heard of it. Some beautiful little 
streak of freak conditions had almost 
ruined us. Our much-vaunted service to 
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taken in Labrador on the way up 


present location, frozen in the 
enland, 600 miles from the Pole. 


stations or the organ- 


, went on a three-weeks 
ember ist and left the 


game wide open to all comers. U9DKB, 
Minot, N. D., had the best luck, and con- 
nected frequently with Mix, on one occasion 
copying a 1500-word press story all about 
how MacMillan had discovered where Santa 
Claus hung out, etc. It made good reading 
for the kiddies, anyway. C4HH in Moose 
Jaw, Sask., was probably the next best 
contact, and took part in much of the traffic 
handling. Many other stations succeeded 
in hooking up with WNP, and all in all it 
seems that the effort to keep the “Bow- 
doin” in communication with this country 
was quite successful during December. 

The following reports of WNP’s signals 
were received during December: 

NOVEMBER 

Nov. 14, e5GO; Nov. 17, 9DKB; Nov. 20, 9BFF; 
Nov. 24, 6CBW; Nov. 25, c9BP sent 10 and re- 
ceived 13 messages in addition to copying about 300 
words of press. Nov. 26, 6BQS; Nov. 28, 2CLA; 
Nov. 29, TADQ; Nov. 30, 1AWW. 


DECEMBER 

Dec. 1, 9DBF; Dec. 2, 7GT; Dec. 3, 7KS; Dec. 4, 
6CKV; Dec. 5, 6CKV; 6AKD; Dec. 6, 6CKV; Dec. 
7, 5FU; Dec. 7, TABB sent 15 messages; 9DKB sent 
7 and received 3 msgs. Dec. 8, 7ABB worked WNP 
but no traffic handled. 6CKC and 6AOA heard WNP. 
7CO also worked WNP. 9DKB heard WNP. Dec. 
9, 9DKB took 1500 words of press, heard by 8BLP. 
Dec. 10, 9DKB worked but no traffic; heard by 
c5HK. Dec. 11, 9DKB worked, but no traffic; 
6XAD sent 4 messages. Dec. 18, 9DKB sent 2 and 
received 2 messages; heard by 9EFO. Dec. 14, 
8BOA. Dec. 16, 7CO; S9DKB sent 4 messages (total 
400 words). Worked by c4FN, but no traffic, QRM. 
C4HH received 9 messages. Dec. 17, 7CO sent 1 
message; heard by c4HH. Dec. 18, O. C. Miller, 
Marshall, Minn. Dec. 18, c4HH received 17 mes- 
sages; 9DKB sent 1 and received 17 messages; 9DKB 
sent 1 and received 1; heard by 9DLI. Dec. 19, 
1ARL, 1COC. Dec. 20, O. C. Austin, Madison, Wis., 
ce4HH, 9BJL, 9DKB; 6XAD received 178 words of 
press under adverse conditions. Dec. 21, 9BLY; 
0. C. Austin, Madison, Wis.; 3BAU. C4HH sent 
5 messages and received 220 word message. Dec. 
25, 6BCL. Dee. 27, 8LU; Dec. 29, 8CDI . 9DKB 
sent 7 and received 1 message. Dec. 30, 9DKB. 


—K.B.W. 


Australian Amateur Radio Puts to Sea 
By F. Basil Cooke, F. R. A. S.* 
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ly efficient transmission of Australian 2CM is described elsewhere in this issue 


: “An Amazing World’s Record”. 
is being put on the S.S. Tahiti. 


ght leokout for 2CDM-Australian. 


As a result of this work an amateur station, 
During February and March all A.R.R_L. stations 








movement was never 
at present. The day 
here when amateurs all 
vorld will be able freely 
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interest through their 
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ment is inaugurated under the banner of 
“The Australian Radio Relay League”. 
The ideals of this body are similar to those 
of their friends in America and letters are 
being freely exchanged. It is only a matter 
of a little time when there will be an Inter- 
national Radio Relay League covering the 
whole world. 

The first president of the Australian 
Radio Relay League is Mr. Charles 
Maclurean, 2CM, of Sydney, Australia. 
This gentleman is world-wide-known for 
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low-power 


his remarkable long distance 
Amazing 


work. (See the article “An 
World’s Record” in this issue.) 

As a result of the many experiments con- 
ducted by Mr. Maclurcan, it occurred to 
him that this low power transmission could, 
and should, be turned to some account for 
the public generally. 

Reliable data is needed as to the range 
that could be reasonably expected when 
using low power transmitters. 

With this object in view Mr. Maclurcan 
approached Messrs. The Amalgated Wire- 
less (Australasia) Ltd. to see if it could be 
arranged to duplicate 2CM on a ship and 
establish definite two-way communication 
on low power and low wave length at sea. 

After some negotiation with Mr. E. T. 
Fisk, Managing Director of the Amalga- 
mated Wireless, an arrangement has been 
made under which the Company is to install 
on shipboard a duplicate of Mr. Maclur- 
can’s station at Strathfield. 

The S.S. Tahiti, going to San Francisco 
and back, has been chosen. The trans- 
mitting and receiving sets will be quite 
apart from the usual ship’s commercial 
equipment. A separate cage aerial will be 
run from the mainmast and an especially- 
tuned counterpoise erected. The station 
will be run as any other experimental sta- 
tion and will be operated by Mr. Maclur- 
can and Master Jack Davis. Master Jack 
Davis, aged 16, has been especially chosen 
as he has been doing some remarkable work 
on low power on his own account. 

The Tahiti will leave Sydney about the 
end of February. The station call will be 
2CDM. Tests will be carried on with 2CM 
and schedules will be worked with other 
experimenters in Australia and New Zea- 
land and probably America. All signals 
will be measured by audibility meter and 
the ranges, day and night, logged. Special 
attention will be paid to the fading of low 
wavelengths and any other curious pheno- 
mena noted. A continuous watch will be 
kept and much valuable information should 
result. 

The idea of the trip is not to 
records but to determine what the 
powers are good for. 

A number of experimenters in Australia 
constantly log American amateurs, using 
power no greater than that used here when 
endeavoring to “get across” to America. 
At first sight it would look as if the con- 
ditions for reception are more favorable 
in Australia and the conditions for trans- 
mission more favorable in America. This 
latter is hardly likely, since it has been 
shown what can be done on low power 
here. 

Mr. Maclurcan hopes, on the homeward 
trip, to conduct experiments with amateurs 
in America and it is hoped that this trip 
will cement a lasting friendship between 
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low 
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the lovers of this wonderful science on 
both shores of the Pacific. 

The writer has been given the honor of 
arranging the Australian part of the per- 
formance while Mr. Maclurcan is away and 
he will have the difficult, but interesting, 
task of seeing that no hitch occurs in 
the program. Final compiling of results 
will not take place until we collaborate 
upon the return of the wanderer. 

In conclusion, again, it is to be hoped 
that this trip will be the first of many and 


that Australia will be honored by the visit 
of her wireless brothers from America. 
In this way we see the beginning of a new 
era when the amateur movement will recog- 
nize no boundaries and so bring about that 
long-prayed-for state, The Brotherhood of 
Man. 


What the Department of 
Commerce Says About Us 


HE following extracts from the annual 
£ reports of the Secretary of Commerce 

and of the Commissioner of Naviga- 
tion show what the Department of Com- 
merce thinks about us amateurs and our 
A.R.R.L. 

From the Secretary’s report we quote the 
following: 

“There is no abatement in amateur 
activity. The number of licensed amateur 
transmitting stations has increased from 
15,504 in 1922 to 16,570 on June 30, 1923. 
Serious effort is being made by the ama- 
teurs to improve their apparatus so as to 
reduce interference and increase the effici- 
ency of their stations. Annually these ex- 
perimenters conduct trans-Atlantic tests 
with European amateurs. The last test 
was in December, 1922, when 315 were 
successful in getting their signals across to 
Great Britain, France, and Switzerland. 
The record compiled by the American Radio 
Relay League shows that each of the nine 
radio districts had a _ successful repre- 
sentative. 

“Few realize the importance of our ama- 
teur auxiliary communication system which 
can be put into immediate operation and 





statior 
Ameri 
Tw 
pened 
done 
past 
across 
meters 
for tl 


QST February, 1924 


a means for dispatch- 


ng flood warnings, and 


Th 


rgency messages to and 
rarily deprived of wire 


sioner of Navigation 
continue to increase 


nateurs are making all 
improve and perfect 


their transmitters. The progress already 
made is noteworthy. Considering the num- 
ber of amateur stations, the age of the 
operators, and the inability of our in- 
spectors to get in touch with the majority 
of them it is essential that our service have 
the close cooperation they are giving us. 
Their respect for the law and rights of 
others is commendable.” 

Let us continue to earn that high reputa- 
tion! 


at the Work With F8AB Teaches 


the A.R.R.L. 


By S. Kruse, Technical Editor 


Lessons. 


tenna with series condensers. 


i waves by moving downward. 
and calibrate it | ome wwvy. 
" outlaw is THROUGH— 


gene. 


eason for the present 
two-way amateur trans- 
munication is in sta- 
first really capable 
nateur station. Success 
thumping signal that 

to us, and with the 
er of other European 


connected with many 


atlantic work just hap- 
100 meters; it has been 
eters and also at 130; in 
have put good signals 
ull the way up to 225 
not the slightest excuse 
rand howl to the effect 


that we ought to have the 100-meter wave, 
regardless of the fact that it is already 
occupied. There are plenty of wavelengths 
on both sides of 100 which will do the trick 
as well. 

Very well, if 100 meters is not a magic 
wavelength, how did it come to do the trick? 
For several reasons. One’s first thot is 
that there was little interference. Com- 
pared to 210 meters that may be correct 
but there is more QRM on 100 meters than 
on 176, quite a bit more. 

First of all there is KDKA’s short-wave 
transmitter, then there is a large family 
of harmonics from all sorts of stations. 
In Hartford the most troublesome ones are 
those of NAO, NBD, WIM, WOR, 5EK, 
4FT and 6PL!! The last station can be 
copied beautifully on the harmonic when 
totally inaudible on his main wave. The 
most troublesome of these harmonics are 
those of the sparks at NAO and NBD— 
they have been that way for a long time, 
too. WOR is second, being especially 
troublesome because of its wavering nature, 
rather than its actual strength. No—the 
explanation does not lie in freedom from 
interference. 


The First Lesson 
Larger Antennas with Series Condensers 


We are for the first time doing consistent 
8500-mile work because we are (for the 
first time) using antennas that are large 
—very large—for the waves at which they 
are working. Working an antenna that 
way gives high radiation efficiency. 

The moment that statement is made the 
tribe of ampere-hounds will rise in protest 
—“But the series condenser causes a big 
loss—we only get half as much current 
with a big antenna and series condensers.” 

Buncombe, Brother—absolute and com- 
plete buncombe!!! How on earth can the 
series condenser be using up power when 
it does not get hot? Don’t you know that 
wasted electrical power will always show 
up as heat? 

“B-but—” says the ampere-chaser, “if 
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have in- 
wasting 


there is less current we must 
creased the resistance—we are 
power somewhere. 

Yes—we have increased one of the re- 
sistances in the antenna. We have in- 
creased the radiation resistance. We are 
now putting more power into the ether 
than before, even tho the antenna current 
does drop. Certainly no one can object to 
that. 

Proving It 

A large part of the audience will now 
say “Rats!! More of this theoretical bunk 
that doesn’t work out. Bet he never tried 
it.” 

Yes, originally the idea was theoretical. 
And right here is a good place to say that 
almost everything we have learned about 
radio has been worked out first on paper 
and then tried in the field. Don’t sneer 
at the theoretical radio man. Now we 
have practical proof that the theory was 
absolutely right—that we did not know as 
much as we thot—and that our antennas 
are all wrong. 


Tests at 8XH-8AQO 

A few months from now we will offer 
a considerable surprise in the way of a 
report on some sending tests made from 
8AQO0-8XH at Cazenovia, New York. Just 
now we will only give a few of the results. 

A large antenna 90 feet high was used 
in one test, working against a ground con- 
nection. The fundamental wavelength of 
the affair was almost 270 meters. Too 
big for an amateur antenna? Not a bit 
of it; that is the antenna which put the 
tremendous signals into half a dozen 
European countries last year at 200 meters 
and in these tests it developed that the 
antenna was not big enough for 200-meter 
work, but did its best work at a wavelength 
down around 176. 

This was not “laboratory work”—it was 
actual transmission and the hardest-boiled 
brass-pounder will find it hard to doubt 
results that checked at half a dozen receiv- 
ing stations in broad daylight and checked 
again when measured with a loop near the 
sending station. 

Now here is the important point:—the 
waves around 300 meters could hardly be 
heard in Hartford (daylight) and no great 
change happened as the wave was lowered 
until we passed thru the fundamental. 
Then the signals built up until at 176 
meters they were truly trerhendous. Yet 
this wavelength was “handicapped” by a 
series condenser in the sending antenna 
and the antenna current was a small frac- 
tion of that gotten at 300 meters and 
upward. 

Tests at 1XAQ 

Naturally one would now expect that an 
ordinary amateur antenna would work best 
on wavelengths that are still lower. This 
has been tried out roughly at 1XAQ. The 
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antenna is the sort of “compromise verti- 
cal” shown in Fig. 1, rather under-sized, 
and can be worked down to 160 meters with- 
out any series condenser at all. The loca- 
tion is a good one and transmission is very 
fair at even 200 meters. It has been very 
hard to test further down because so few 
stations have tuners that will receive even 





as far down as 180 meters—a disgraceful 
state of affairs. 

Average results at distances around 1000 
miles (night) were as follows: 


Reports on 

Signals 

(Average) 
Good—some QSS 
Good—less QSS 
Good—no QSS 
Stronger—no QSS 
Very strong 
Very strong 


Series 
Wave- Condensers Ant. 
length (two used) Cur. to set 


200 No 6.4 600 
180 No 5.2 600 
160 No 4. 600 
2. 
1. 


Power 





130 .00025 500 
110 .00012 5 400 
90 .00005 .6 350 


Our antenna seems to be far too small 
for the standard amateur band—it ought 
to be much longer, somewhat like Fig. 2. 

This was test work but now the idea has 
been put thru some weeks of steady work 
with European amateurs and in every case 
the successful American stations have been 
using big antennas with series condensers, 
the arrangement being that described by 
Reinartz in the last issue. 


What It Means to the Amateur 
Most of us do not have “X” licenses, so 
we cannot work at 100 meters, but the 
lesson is just as good at 150 meters. Make 
your antenna longer, give it a fundamental 
wavelength of at least 220 meters, put in 
a couple of series condensers as explained 
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Build a wavemeter and calibrate it from 
wwv! 
Lesson No. 4—The Outlaw’s Finish 


A.R.R.L. has long been patient with the 
member who worked on a “super wave”— 
again and again we have begged off some- 
one who was above 200. Again and again 
the Inspection Service has restored licenses 
to such offenders, or let them off with a 
warning. This was because all hands felt 
that the longer waves were better and that 
it was natural for everyone to crowd up 
toward 200 and then accidentally get on the 
wrong side of it. 

That excuse is now finished! We know 
that better work can be done with the ordin- 
ary amateur antenna at 176 or 150 than at 
200. This is not guesswork—it has been 
proved through many months by 9ZN, 
9XW, KDKA, 5XV, 3ALN, 1XA, 3XM, 
1XAQ, 9AOG, 8XK, 1MO, F8AB, 1QP- 
1XAM, 2AJF, 2BRB, 8XH-8AQO, WNP— 
the list could be extended for many lines. 

Since there is no longer any excuse for 
crowding to the upper waves it is time to 
do something that will cure the excess- 
wave pest. The broadcast listener is 
heartily sick of it, and he is right. The 
Department of Commerce has stretched its 
patience about as far as can be expected 
and our own Operating Department feels 
that it is time to use the axe. 

Let’s make a last effort to cure the thing 
peaceably. Alter your own receiving set so 
it will tune below 150 meters, make a wave- , 
meter and keep it near the set, and then 
send a card or radiogram of warning to 
every man caught above 200 meters. If 
he got there by accident he deserves a fair 
warning and will get down. If he is doing 
it knowingly, the sooner he loses his license, 
the better for A.R.R.L. 





QRV Pan-American Tests? 


Tests with our southern cousins prob- 
ably will be held during the month of 
April or May. Will your transmitter 
be ready for the job? And how about 
your receiver— is it all primed after the 
Transatlantic Tests? Interested ama- 
teurs are requested to signify their 
willingness to participate by dropping 
a card to A.R.R.L. Headquarters. 

—F.H.S. 








NOTICE 


The annual New England Division 
Convention of the Traffic Department 
will be held in Springfield, Mass., dur- 
ing the month of March. Watch next 
QST for details. 
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Emergency Railroad Communication 
By A. L. Budlong, 


Secretary, A.R.R.L. Railroad Emergency Service Committee 


HOSE who saw the editorial on 

“Railroad Service” in the November 

issue of QST and who filled out 

Traffic Department questionnaires 

regarding railroad emergency ser- 
vice, are no doubt wondering what has 
been done toward developing the service 
and giving the railroads what they want 
—a real, dependable emergency communi- 
cating system. 

The plan, as was mentioned in the 
November QST, originated at the Chicago 
convention when a member of the Ameri- 
can Railway Association was appointed to 
see our League officials as to the possibili- 
ties of the scheme. As a preliminary step, 
the railway representative was furnished 
with a list of the Official Relay Stations 
and was told in the event of emergency 
the nearest O.R.S. could be notified and 
would be willing to do all in his power 
to help. Naturally this was a purely tem- 
porary arrangement, designed to fill the 
need in some fashion while the League 
took hold of the scheme and developed a 
more efficient and detailed plan. 

The first thing after the convention, 
questionnaires were prepared by the Traffic 
Manager and sent to all O.R.S. At this 
writing several hundred returned question- 
naires are on file, and have given us a 
great deal of statistical information that 
will be of help in laying further plans. 

The second step in the work was the 
appointment of an emergency committee. 
The chairman of this committee is G. L. 
Bidwell, one of the Washington gang, and 
the man who is directly responsible for 
much of the present outlined scheme of 
emergency service. He was given authority 
to go ahead with the preliminary plans, 
the idea being that some scheme should be 
developed which could be put into immedi- 
ate operation, as winter had already set- 
tled in the Northwest station, and the ser- 
vice might be called upon at any time. Mr. 
Bidwell has been conferring with Norman 
Hood, who has done so much excellent 
work in the Rocky Mountain Division, 
also several others of the division man- 
agers, and the plan for the immediate 
future is this: 

It will be practically impossible to get 
any highly organized system into operation 
within several months at least, and for 
this reason it will not be attempted just 
now. Instead, every amateur station, 
whether O.R.S., A.R.R.L., or not, must 
automatically become an emergency relay 
point for any railroad that calls upon him 


during the winter, and do everything in 
his power to see that nothing ever fails 
to get through on his account. At the 
present time, the Committee wishes anyone 
who has an opportunity to go ahead on 
his own account in furthering this work 
to do so, the only thing asked of such 
individuals being that they report all activ- 
ities to the traffic officials with whom they 
ordinarily communicate, who will in turn 
keep the Committee informed of important 


‘steps being taken in various sections of the 


country. 

Later, as more detailed plans are worked 
out and a real organization begins to 
develop, we will map out communication 
lines along the more important railroads 
and divisions. From information already 
obtained it is also very apparent that we 
will have to get some stations who are not 
members of the League to serve at 
strategic and critical points, especially in 
the mountain divisions, with the prob- 
ability, however, that they will become 
A.R.R.L. members in short order. 

This railroad emergency work is assum- 
ing greater proportions than anyone rea- 
lized at first. The railroads themselves 
are coming to us for service. Five big 
railroads have individually asked for im- 
mediate action. We are going to try to 
give them what they want, but the success 
of the whole plan will depend on each in- 
dividual operating amateur. As we stated 
in the middle of the article, the work this 
winter will be more or less unorganized, 
and we are going to let each individual 
go ahead on his own hook, asking only that 
he report all such activities to his usual 
traffic officials. But let’s go ahead with 
this thing and show the railroads and the 
public that when emergencies occur the 
North American amateur will be found 
ready and willing to jump into the breach 
and do his part in carrying on. 





Wolverine Convention 


The Third Annual Michigan State 
A.R.R.L. Convention will be held at the 
Hotel Fuller in Detroit on February 28- 
29 and March Ist. Preparations are be- 
ing made for the biggest convention 
ever held in Michigan. The Original 
Wouff Hong Gang (Supreme Council) 
from Flint will put on the initiation. 
The “Glad Hand of Michigan” is ex- 
tended to all. 
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berg, Supt. of Minnesota District No. 3, 
sent two special prizes which were awarded 
to. the amateur in attendance having the 
best record for the past year determined by 
vote, and for the person having done the 
most to make the convention a_ success. 
The first named was awarded to 9CGA 
and the second to 9EHC. 

A distinguished visitor was Lloyde V. 
Berkner, 9AWM, of Sleepy Eye, Minne- 
sota. Mr. Berkner gave an interesting talk 
on his experiences as a commercial oper- 
ator during the past summer. Huron was 
favored as a place for holding the con- 
vention next year. 


—N.HWJ. 








A Code of Conduct for A.R.R.L. Members 


Prize Winner at the Atlanta Convention 


By Charles B. Transou, 4QF 


Let each man _ s0 
that sincere friend- 
ut of our relations on 
eatest thrill in amateur 
making of such friend- 


tation. Never forget 
oy in radio lies in ex- 
The pleasure and ex- 
from such work will 


ttions. We must not 
brothers. For years 


teurs have had the co- 


ign amateurs but have 
eturn; let no effort be 
about inter-continental 


hbor. Let every ama- 
1 himself as a personal 
t co-operation, with the 
is given to the Broad- 
ho deserves his rights, 
rve and claim ours. 


5—Traffic. The A.R.R.L. should ad- 
vance some practical method for assur- 
ing the delivery of messages. Let us 
all work for it. 


6—Membership. Every amateur 
should take it upon himself personally 
to bring into this organization those who 
are just beginning—to support the 
League by actions as well as by sym- 
pathy. 

7—Development. Build your own 
equipment as carefully as you can. 

8—I nterference. The _ interference 
problem begins at your own sending set. 

9—Co-operation. Let us put our 
personal enjoyment in our pockets and 
give the co-operation of every amateur 
in America when the League conducts 
a test or an experiment. 

10—Proportion. Let no man among 
us lose sight of the greater things in 
life, friendships, education and health. | 
These are the things that in later years 
will enable us to continue our true en- 
joyment of Amateur Radio. | 
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How I Operate UV-202 Radiotrons 


By H. H. Tilley, 1GV 





The tube arrangement at 1GV is one of the 


rettiest things we have ever seen in an amateur 


station. The six tubes work together perfectly, altho it is generally thot impossible te make more 
than four tubes operate in parallel.—Technical Editor. 





HEN tubes are to be operated in 
parallel the sockets should be 
mounted in such a manner that 
all the grid leads are of equal 
length and all the plate leads 
are of equal length. The photographs show 
a convenient way of doing this. The fila- 
ment ring-busses go around in opposite 





THE TUBE ARRANGEMENT 


directions, so that the voltage brought to 
all filaments is exactly the same, 

Any standard amateur circuit may be 
used. Begin by putting tubes in all the 
sockets and connecting meters in the plate 
lead and in series with the grid leak. The 
plate meter should have a 300 or 400 milli- 
ampere scale and the grid meter should 
have a scale of about 100 milliameters. 

Tune the set using a low plate voltage. 
When the antenna current is highest and 
the plate current about normal (45 mils 
per tube) move the plate clip about three 
turns further out so as to add three plate 
turns. This will reduce the plate current 
—and of course the output also—but will 
raise the efficiency so that the plates run 
quite cool. Now apply a higher plate volt- 
age and watch the meters closely. Do not 
allow the plate current to go above 50 
mils per tube nor the grid meter to go 
above 5 mils per tube. The grid current 
is especially important, as if it is too high 
the tubes will heat very badly, and if the 





stems heat the plate power may arc across 
in the base of the tube. 

If a tube sparks in the base or turns blue 
inside, remove it from the socket at once 
and lay it aside until it is thoroly cool. 
If left in the circuit the sparking will 
continue and soon break down the seal, 
then the air will leak in and the filament 
will “go up in smoke”. 

If the plate current is too high it can be 
reduced as mentioned above by putting in 
more plate turns, If the grid current is 
too high it can be reduced by using fewer 
grid turns or else by using a higher resist- 
ance grid leak. 

Overloading the Tubes 

When the set is properly adjusted high 
voltages can be applied safely. (We can 
hardly agree with this—perhaps the tubes do 
not blow up at once but they will not last 





THE LAYOUT WITH TUBES REMOVED TO 
SHOW CONNECTIONS 
Upper center post connects to plate. 
Lower center post connects to grid. 
The two posts at the side are for the filament 


supply. 
his arrangement stands on a shelf directly 
under the helix, permitting very short leads. 


very long if more than double normal volt- 
age is used.—Tech. Ed.) During last year’s 
Transatlantic Tests 2000 volts were applied 
to these 6 UV-202 tubes. The plate current 
(which is 800 


was 400 milliamperes 
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» antenna current 8 am- 
counterpoise lowered the 
With this ar- 
station was heard in five 
tries, every radio district in 
| Canada, in Porto Rico, 
and by the U.S.S. Arizona 

1 the Pacific Ocean.* 
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ELECTION NOTICES 


Members Residing in the 
England, Northwestern 

Roanoke, Rocky Moun- 
Gulf Divisions: 


notified that an 
. Director, for 
about to be held in 
Divisions, in accordance 
Constitution and 
published in the mem- 
this issue of QST for 
Your attention i 
’ of the Con- 
for the government of 
Board of Directors; 
ing their eligibil- 
15, providing 


1 27, which especially 
tipulates dates differing 
1 in the other By-Laws 


will take place during 
ril, on ballots which will 
Headquarters in the first 


» names of all eligible 
nated for the position by 

residing in that Division. 
Director elected from 
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solicited. Ten or more A.R.R.L. members 
living in any Division have the privilege 
of nominating any member of the League 
in their Division as a candidate for Direc- 
tor. The following form for nomination 
is suggested: 


(Place and date) 
Executive Committee, 
A.R.R.L. Headquarters, 
Hartford, Conn, 
Gentlemen: 
We, the undersigned members of the A.R. 
R.L. residing in the 
Division, hereby nominate 
ee ae . 28 a can- 
didate for Director from thie ‘Division, for 
the election of April, 192 
' (Signatures) 


The signers must be League members in 
good standing. The nominee must be a 
League member in good standing, and must 
be without commercial radio connections. 
His complete name and address should be 
given. All such petitions must be filed at 
the headquarters office of the League in 
Hartford, Conn., by uoon of the first day 
of April, 1924. There is no limit on the 
number of petitions that may be filed. 


4. Under the former constitution of the 
League, Directors did not represent specific 
territories. However, those now occupying 
the office of Director from the above-named 
Divisions are as follows: Central: H. M. 
Anthony, Muncie, Ind.; C. E. Darr, Detroit, 
Mich.; M. B. West, Lima, Ohio. New 
England: A. A. Hebert, East Hartford, 
Conn.; S. Kruse, Hartford, Conn.; H. P. 
Maxim, Hartford, Conn; F. H. Schnell, 
West Hartford, Conn.; C. A. Service, Jr., 
Glastonbury, Conn.; K. B. Warner, West 
Hartford, Conn. Northwestern: K. W. 
Weingarten, Tacoma, Wash. Roanoke: 
none. Rocky Mountain: none. West Gulf: 
F. M. Corlett, Dallas, Tex. 


5. This is your opportunity to put the 
man of your choice in office as the repre- 
sentative of your Division. Members are 
urged to take the initiative and file nomin- 
ating petitions immediately. 


For the Board: 
K. B. WARNER, Secretary. 
Hartford, Conn., Jan. 2. 1924. 


To All A.R.R.L. Members Residing in the 
Atlantic, Dakota, Delta, East Gulf (includ- 
ing Porto Rico), Midwest, and Pacific (in- 
cluding Hawaii) Divisions: 





1. You are hereby notified that an 
election for a new A.R.R.L. Director, for 
a term of two years, is about to be held 
in each of the above Divisions, in accord- 
ance with the new A.R.R.L. Constitution 
and By-Laws, which are published in the 
membership edition of this issue of QST 
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for your information. Your attention is 
invited to Sec. 1 of Article IV of the Con- 
stitution, providing for the government of 
A.R.R.L. affairs by a Board of Directors; 
Sec. 2 of Article IV, defining their eligibil- 
ity; By-Laws 12, 13, 14 and 15, providing 
for their nomination and election; and 
particularly By-Law 27, which especially 
for this election stipulates dates differing 
from those specified in the other By-Laws 
cited. 

2. The election will take place during 
the month of April, on ballots which will 
be mailed from Headquarters in the first 
week of April. The ballots for each 
Division will list the names of all eligible 
candidates nominated for the position by 
A.R.R.L. members residing in that Division. 
There will be one Director elected from 
each Division. 

3. Nominating petitions are hereby so- 
licited. Ten or more A.R.R.L. members 
living in any Division have the privilege 
of nominating any member of the League 
in their Division as a candidate for Direc- 
tor. The following form for nomination is 
suggested : 

(Place and date) 
Executive Committee, 
A.R.R.L. Headquarters, 
Hartford, Conn. 
Gentlemen: 

We, the undersigned 
A.R.R.L. residing in the 
Division, hereby nominate 
of Tietad as a can- 
didate for Director from this Division, for 
the election of April, 1924. 


members of the 


(Signatures) 


The signers must be League members in 
good standing. The nominee must be a 
League member in good standing, and must 
be without commercial radio connections 
His complete name and address should be 
given. All such petitions must be filed at 
the headquarters office of the League in 
Hartford, Conn., by noon of the first day 
of April, 1924. There is no limit on the 
number of petitions that may be filed. 


4. Under the former constitution of the 
League, Directors did not represent specific 
territories. However, those now occupying 
the office of Director from: the above-named 
Divisions are as follows: Atlantic: H. A. 
Beale, Jr., Parkesburg, Pa.; G. L. Bidwell, 
Washington, D. C.; V. F. Camp, Bright- 
waters, N. Y.; C. H. Stewart, St. David’s, 
Pa. Dakota: none. Delta: none. East 
Gulf: none. Midwest: none. Pacific: <A. 
H, Babcock, Berkeley, Calif. 


5. This is your opportunity to put the 
man of your choice in office as the repre- 
sentative of your Division. Members are 
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urged to take the initiative and file nomin- 
ating petitions immediately. 


For the Board: 
K. B. WARNER, Secretary. 


Hartford, Conn., Jan. 2, 1924. 





To All A.R.R.L. Members Residing in the 
Dominion of Canada, Newfoundland, and 


Labrador: 


1. You are hereby notified that an 
election is about to be held for a new 
A.R.R.L. Canadian General Manager, in 
accordance with the new A.R.R.L. Con- 
stitution and By-Laws, which are published 
in the membership edition of this issue of 
QST for your information. Your atten- 
tion is invited to By-Law 26, defining the 
policy of the League in Canada; Sec. 1 
of Article IV of the Constitution, provid- 
ing for the government of A.R.R.L. affairs 
by a Board of Directors, of which the 
Canadian General Manager is a member; 


Sec. 2 of Article IV, defining the eligibil- 
ity of Directors; By-Laws 23 and 24, 


specifying the duties and authority of the 
Canadian General Manager; By-Laws 20, 
21 and 22, providing for his nomination 
and election; and particularly By-Law 27, 
which especially for this election stipulates 
dates differing from those specified in the 
other By-Laws cited. 


2. The election will take place during 
the month of April, on ballots which will 
be mailed from Headquarters in the first 
week of April. The ballot will list the 
names of all eligible candidates nominated 
for the position by League members re- 


siding in Canada, Newfoundland and 
Labrador. 
3. Nominating petitions are hereby 


solicited. Ten or more A.R.R.L. members 
living in the Dominion of Canada, New- 
foundland or Labrador, have the privilege 
of nominating any Canadian member of the 
League as a candidate for Canadian Gen- 
eral Manager. The following form for 
nomination is suggested: 


(Place and date) 
Executive Committee, 
A.R.R.L. Headquarters, 
Hartford, Conn. 
Gentlemen: 
We, the undersigned members of the 
A.RR.L. residing in the Dominion of 
Canada, Newfoundland or Labrador, here- 


by nominate .................. eae 
gs a candidate for A.R.R.L. 
Canadian General Manager, for the election 
of April, 1924. 
(Signatures) 


The signers must be League members in 
good standing. The nominee must be a 
Canadian member of the League in good 
standing, and must be without commercial 















His complete name and 


addr given. All such petitions 
mus headquarters office of 
the | rd, Conn., by noon of 
the 1924. There is no 
limi yf petitions that may 
be f 

iM K. Russell, of 234 West- 
mount , Ont., is the present 
Cana Manager. 

5. 7 pportunity to put the 
man of office as the Canadian 
membe1 \.R.R.L. Board. Members 
are urs the initiative and file 
nominat immediately. 

e Board: 
B. WARNER, Secretary. 
Hartfor Tan. 2, 1924. 


Transpacific Test Report 


ficial report has been 
rom Australia on the 
the recent Transpacific 
which A.R.R.L.  co- 

Radio Journal and 


the S rnia Radio Assn., Mr. 
H. Kir ‘BM, in charge of 
Austra ents, announces that 
150 An Canadian amateurs got 
across ports received at Mel- 
bourn: bilities that the total 
will re tations as far east as 
u2BY 

The t run under very poor 
condit eiving end, July being 
their be During the whole of the 
tests a single really good 
DX strays were at all 
weak essant, so that only 
strong sis | be read thru them, and 
on the ghts there were strong 
splash« | the receiver frequent- 
ly. ( park stations caused 
added difl the form of harmonics. 

Many uld have been logged, 
the Aust y, if we had sent a bit 
slower, lots firmer, and paid 
attent icing. 

6KA ngest station of the lot. 
At a3BM station, which acted 
as th tation for the tests, 
6K A’ \ustralia were record- 
ed o1 rds. KA was received 
on a tation, and in another 
case Vv late afternoon before 
the su rnals QSA on one-step 
radio al 

We w further information as 
soon a eports arrive in this 
country 


—K.B.W. 
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Help Wanted For A Book of 


American Amateur Stations 
of Mr. James 


A SMALL “Stray” in 
A. Wilson, of 8CPY-8DKC, Kalama- 


announced the desire 

zoo, Mich., to undertake the publication of 
a profusely illustrated book of American 
amateur radio stations, on behalf of ama- 
teur radio. The little item caught the eye 
of many and the returns received by Mr. 
Wilson were most gratifying in the co- 
operation offered. Hundreds of letters 
attest the idea to be “just the thing”. 

And so now we are pleased to solicit 
material for Mr. Wilson. He wants photo- 
graphs of stations. Every amateur is in- 
vited to send to Mr. Wilson at once, in 
care of the Crescent Engraving Co., Kala- 
mazoo, a real good photo of his station, 
also one of the owner and operator, to- 
gether with a complete but brief descrip- 
tion of the station and biographical notes 
on the owner-operator, The book will be 
primarily pictures, so good photographs are 
more important than text. The photographs 
will be returned as soon as they have served 
their purpose. Five-watt stations will get 
the same consideration as the big fellows 
with 250’s—everybody is wanted. 

Mr. Wilson takes the gamble. He will 
do a good high-class job if there is a chance 
of putting it across. Whether or not it 
can be done depends purely upon the re- 
sponse you fellows make to this appeal for 
photographs and descriptions. If he gets 
them, he has the material to make a suc- 
cessful book; he can do nothing if nobody 
displays interest. Let’s show him—shoot 
your stuff, 


a recent issue 


—K.B.W. 














TO THE GOOF USING STORE-BOUGHT 
JUNK THIS MEANS LITTLE OR NOTHING, 
BUT IT WILL RECALL SACRED MEMORIES 
TO THE HAM WHO MAKES HIS OWN. 
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UIARY and C2CG Help in Emergency 


Amateur Radio Again Serves In Terrific Storm 


MATEUR Radio added a new feather 
to its cap of achievements and the 
public was given a new insight 
into the possibilities of amateur 
service when 1ARY and Canadian 
2CG rendered invaluable service on Nov. 
25th during a heavy storm which tied up 
communication out of Burlington, Vermont, 
especially to the north. When telephone 
and telegraph service went out after a 
hard struggle with the storm, amateur 
radio was given the SOS and immediately 
jumped at the opportunity to bridge the 


ap. 

Shortly after 2 o’clock in the afternoon 
the telephone test man in Burlington called 
up the chief operator, R. P. Slayton, at 
the University of Vermont station, and in- 
formed him that all means of communica- 
tion between this city and Montreal had 
been cut off. Radio seemed to be the only 
possibility left and the test man wanted 
to know if the U.V.M. station could assist. 
Mr. Slayton went immediately to the sta- 
tion, only to find that the storm had taken 


toll there too—the receiving aerial was 
down. With characteristic amateur in- 
genuity he connected the set to one side of 
the electric light circuit and 1ARY was 
ready. 

Within ten minutes after the first call 


went out, Burlington was in first class 
communication with the Canadian metro- 
polis, for C2CG, owned and operated by 
J. V. Atgyle, Quebec Division Manager of 
the A.R.R.L. in Montreal, was on the job 
and answered! The first messages sent 
were between the telephone test men of the 
two cities. Information was checked and 
an attempt made to establish communica- 
tion by wire. The first message, to Mont- 
real, read: 

PLEASE TRY TO GET IN TOUCH WITH 
BURLINGTON VIA RICHFORD OR WHITE RIVER 
JUNCTION RUSH INFORMATION CONCERN- 


ING CONDITIONS OF WIRES VIA STATION 
DELIVERING YOU THIS MESSAGE. 


The following reply came back: 


WIRES OK ON CANADIAN SIDE BUT 5ST 
ALBANS REPORTS 14 POLES DOWN BETWEEN 
ST ALBANS AND BURLINGTON. 


The 
read: 

MEET YOU AT 4:30 VIA RICHFORD OR 
SHERBROOKE YOU HAVE NEGATIVE BATTERY 
ON YOUR WIRE. 

In the meantime, rush telegraph mes- 
sages were handled by radio, avoiding dan- 
gerous delays. By 5 o’clock telegraph 
communication had been re-established and 
the wires once more took over their work. 


second message from Burlington 


The Fourth District-East Gulf Convention 
By Charles B. Transou, 4QF* 


ELL, the old Fourth District-East 

Gulf has busted loose, fellows. 

The first Annual Convention was 

a whooping success—“as good as 

the Chicago Convention” was all 

we could hear from those who had been 

fortunate enough to have attended the 
National Convention last September. 

December 27 saw all the gang down in 

Atlanta, and a good gang it was, too, with 

representatives from seven districts—the 

missing ones being the sixth and the 

seventh as would naturally be expected— 

and they all started with a whiz and a 

bang. They hadn’t been in an hour before 

the Ansley Hotel sounded like a swarming 

bee hive. But soon things got under way. 





*A.D.M. for Georgia and City Correspondent for 
Atlanta. 





The first was a trip by special car to WVR, 
the station at Fort McPherson, one of the 
biggest army tubes set in the country— 
five K.W. with fifteen thousand volts recti- 
fied A.C., supplied by Kenotrons, on the 
plate, and an antenna current around 
twenty-six amperes. How’d you like to get 
hold of that for a few minutes, OM? 
Wouldn’t we work old f8AB blue in the 
face, though? 

And the banquet that night on the 
Ansley Roof opened things up in good 
shape—introductions and short speeches by 
the notables at the Convention, just to get 
us all acquainted, and lots of entertain- 


ment thrown in; it was certainly a gala 
occassion. 

Friday Morning the gang turned out in 
first technical 


a bunch for the meeting, 
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and tuned 
some of t 


lope it was that we got, 


me we heard from Fred 
famous receiver at 1MO- 
F8AB is being worked. 


talk by Mr. H. E. Bussey 


Electric Company on the 


, and a little talk by Mr. 


R.R.L. Friday afternoon 
r a trip to Stone Moun- 
nta’s proudest possessions. 

the famous Confederate 
is being hewn from the 
great Rock was reviewed, 

a little “jaunt” to the 


tain, a mile above the sur- 


The inducement was a 


iper entitling the holder 


motor-generator set. 
od friend 5QF ran off 


ame another technical 
t the best lectures which 
the pleasure of hearing. 
i from Prof. C. M. Jan- 
niversity of Minnesota, on 
- the vacuum tube and 
perimental Radio; and 
Reinartz on his justly 
transmitter, used at 
1QP-1XAM, respectively 
tations to work FS8AB. 
an honor that we 
leasure of having Mr. 
xplain his circuit in 


crowning day of the 
morning and early 

or prize contests were 
ght all gathered at the 
Atlanta Radio Club 

to the Royal Order of 
Though some had a hard 
came out more than 
being members of the 


QST 





February, 1924 


widely famed fraternity of the amateurs 
of the American Radio Relay League. The 
rest of the prize contests were held and the 
prizes awarded, and right here a gang of 
th. fellows became the proud owners of 
lots of apparatus. 3FB ran off with the 
Paragon outfit in the code contest and 4QF 
got the Grebe CR-13 for the “Ten Best 
Suggestions for the Betterment of Ama- 
teur Radio”, and so things rocked along 
until that huge pile of prizes had been re- 
duced to nil. The final windup had come 
—the Convention had gone across with a 
BANG—and everybody resolved then and 
there that the Fourth District-Cast Gulf 
should have no equal in the country from 
now on. 

Fellows, the Atlanta Radio Club pushed 
this thing and has got the ball rolling— 
now let’s keep it going. Let some good 
snappy club in one of the larger cities put 
in bids for the next year’s Convention and 
decide right now where it’ll be. The good 
work is on foot—now let’s keep it up. And 
we also might give a word of thanks to 
those in the Atlanta Radio Club who 
specially pushed the Convention and did 
their best to make it the success which it 
was. The Convention Committee was as 
follows: 

Dr. M. M. Burns, 4DO, President, Atlanta 
Radio Club, General Chairman. 

Harry F. Dobbs, 4DN-4ZA, Chairman, 
Ways and Means. 

Henry L. Reid, 4KU, Chairman, Publicity. 

Capt. Walter Van Nostrand, Jr., Chairman, 


Prizes. 

Chas. B. Transou, 4QF, Chairman, Regis- 
tration. 

Walter E. Dobbins, 4AP, Chairman, Pro- 
gramme. 


Convention Pictures may be had at $1.00 
each by writing Walter F. Winn, care the 
Atlanta Journal, Atlanta, Ga. 


A New Type of R. F. Transformer 


By S. Kruse, Technical Editor 





w what form the radio-frequency transformer will finally take; fixt transformers 
mers both have their advantages. The Ballantine “Variotransformer” combines 
tages of both types.—Tech. 
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world the early form of 
former” is well known, 
ng stations are without 


udio Telephony for Ama- 
ewer still should be. But 
lo not have the book, and 
nterested in transmission, 


follow an explanation 
idea. 


amplifier uses a fixed 


vavelength range is also 


fixed. By using various tricks it has been 
possible to broaden out the range of such 
transformers; a few makers have done it 
in a really quite satisfactory manner. The 
effect of these tricks is usually to reduce 
the amplification; that is to say, a narrow 
high peak is replaced by a broad, low one. 
In no case is it possible to make the ampli- 
fication over the entire range as high as 
the original peak. 

This situation has driven amplifier- 
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makers to the use of tunable devices, whose 
peak can be shifted to suit, instead of’ at- 
tempting to broaden it out. 


The Two Kinds of Tuned R.F. 


The first form of tuned amplifier that 
one thinks of is that in which the trans- 
former has two air-core windings, each 
tuned by a variable condenser. Naturally 
that is hard to handle and it has been 
simplified by taking out the primary con- 
denser and coupling the windings so closely 
that they tune as one circuit and _ the 
secondary condenser can handle them both 
(See Fig. 1) Such devices amplify very 
well. 
is an advantage 


Their tuning is quite sharp, which 
when a 


single stage is 
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the second grid in a satisfactory fashion 
especially if there are to be two stages of 
r.f. amplification and the second tube is 
not to act as a detector. Still the basic 
idea is a good one—the thing gives good 
amplification, is not too sharp in tuning, 
and several stages can be handled. 


The Variotransformer 


These considerations led Ballantine to 
consider improving the variometer-type of 
tuned r.f. amplifier by supplying the vario- 
meter with a winding of such a sort that 
the plate and grid circuits would be in- 
sulated. This would make it possible to do 
away with such troublesome things as 
blocking condensers and leaks in the r.f. 


base m—_ 
> Wound and 
3 “ee sy Samed 





Control rob 





BALLANTINE VARIOTRANSFORMER 
Note diagram of connections on bottom of base ond sub-base 


used. When more stages are used it be- 
comes rather hard to tune all of them to- 


gether. More than two stages are not 
ordinarily used. One immediately thinks 
of introducing resistance to broaden the 


tuning, but that causes a drop in the sig- 
nal strength. 

The second of the usual methods is to 
put a variometer into the plate circuit of 
the first tube and feed the plate power 
(B-battery) to the tube thru this vario- 
meter. When a signal is coming in, this 
variometer is so adjusted that the radio- 
frequency current causes a considerable 
voltage-drop across the winding; it is then 
only necessary to feed this voltage to the 
grid of the next tube. Right there the 
trouble begins—the variometer is connected 
to the B battery, the windings carry the 
B-battery voltage, and a direct connection 
to the next grid will injure or destroy that 
next tube. It is necessary to put in a 
blocking condenser and a gridleak as in 
Fig. 2. This is not a good state of affairs, 
as it is not possible to control the bias of 





grid circuits. The thing has been done 
quite simply: the variometer is wound with 
a 2-strand wire, the strands being in- 
sulated from each other (see Fig. 4). 
When the winding is complete one strand 
is connected into the plate circuit and be- 
comes the primary; the other strand is 
*connected into the grid circuit and becomes 
the secondary. We now have a transfor- 
mer: whose primary and secondary, and 
therefore the wavelength range, can be 
varied by turning the knob on the shaft 
of the variometer-rotor. This is the 
“variometer-transformer” “V ariotrans- 
former”, 

The actual construction of the device is 
shown in the photograph and does not 
seem to need much comment. However, a 
great deal of time and patience was spent 
in determining the proper proportions and 
in arriving at a construction which will 
keep down the resistance and still permit 
a wide wavelength range. 

Testing Radio Amplifiers 
Before one starts to speak of amplifica- 
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is extremely easy to get false results. 
Ballantine and Hull therefore spent many 
months in devising an apparatus set-up 
that they were sure did really measure the 
r.f. voltage amplification, and nothing else. 
All manner of check-tests and precautions 
were taken and the results may be regarded 
as trustworthy, especially as both men con- 
cerned had put some years on this par- 
ticular sort of work. 

In Fig. 3 are shown curves for the 
Variotransformer and several commercial 
transformers with fixed windings. Curve 
1 is an air-core transformer and, as stated 
above, it shows the tendency to amplify 
very strongly over a narrow range—and 
not at all otherwise. This particular trans- 
former performs beautifully on 450 meters. 
Nos. 2, 4, 5 and 6 are normal iron-core 
transformers. No. 3 is a somewhat special 
type intended mainly for long-wave work 
and it can be seen that above 600 meters 
it performs better. The outstanding thing 
about the group of curves is the flat-topped 
curve of the “Ballantine 5”. This curve 
gives the same high amplification over the 
entire broadcast band, and does not fall 
below 5 in the amateur band. None of the 
others approach this. Now it is not 
pretended that the curves show all commer- 
cial transformers, none the less it is true 
that no fixed transformer can show a flat- 
topped curve. 


Handling the Variotransformer 
The curves perhaps give the impression 
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upplying 5 micro-volts to 
vident that the voltage- 


r measuring such amplifi- 
very carefully handled—it 


that the “variotransformer” is non-selective 
and will “let everything thru at once”. 
That is not correct, for it must be remem- 
bered that at any one setting the transfor- 
mer gives a curve which (altho higher) is 
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of the general type of curve No. 4, Fig. 3. 
The curve shown therefore is the one made 
by the various peaks that can be obtained. 
Putting it in another way, if we turn the 





knob of the variotransformer we can cause 
the peak to slide along and draw the curve 
shown—but if we stop at any point we have 
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a peak and will therefore not be bothered 
by waves much to either side, tho the tuning 
is not so sharp as to be bothersome. 

The process of tuning a set with Vario- 
transformers accordingly is to set the knobs 
of all of them at the same value—a bit be- 
low the desired wave,—then to tune in 
the desired station with the condenser, 
etc., of the input tuner; and, finally, if 
that seems necessary, to make more exact 
setting of the Variotransformers. Any 
tendency to oscillate can be avoided by 
keeping the settings a bit low (this makes 
the plate load capacitative instead of in- 
ductive) or by some permanent device such 
as described in the paper “Anti-Regenera- 
tive Amplification,” QST for January, 1924, 


“CQ Urgent de 71P”’ 


Amateur Radio Again Proves Itself Useful in Emergencies 


By F. M. Curtis, 7SZ 


UH, that’s a new one on me”, 
muttered 7GI to himself, as he 
turned on the filaments of his two 
five-watters preparatory to answer- 
ing T7IP’s general inquiry, which 
liberally sprinkled with the word 
“Wonder who this bird is, any- 
remember hearing his call 
here is where we get ac- 


was 
“urgent”. 
way? Don’t 
before. Well, 
quainted. 
7IP 7IP 


71P de 7GI 7GI 7GI QRA? QTC? K”. 


“7GI de 71P GM OM QRA NEAH BAY WASH. 
QTC LONG MSG QSR? VY URGENT BD STORM 
HR ALL COMMUNICATION CUT OFF MUST GET 
IN TOUCH WITH MAINLAND 7GI de 7IP K”. 


“TIP de 7GI OK OM GA K”. 

“HR NR1 FM A A MCCUE NEAH BAY WASH 
DEC 8 3AM TO P H MCCUE NORTHWESTERN 
FISHERIES CO 600 MARINE BLDG SEATTLE 
WASH. CANNERY COURT SOLDER HOUSE 
AND CHINA HOUSE READY TO FALL STOP 
MESS HOUSE OK STOP CLOSE’ NIPPLE 
BETWEEN SHUT OFF VALVE AND FUEL 
TANK BROKE ALL—QRX BATTERY FAILING’ 

That was all. No longer was 7TGI 


nodding with drowsiness. “Bd storm hr— 
all communication cut off’ was enough to 
cause an attentive tenseness in him as he 
sympathized with TIP in his _ helpless 
position out there on the storm-battered 
point. He tuned around in vain—the 
pleading chirp of Neah Bay was not heard. 
Minutes dragged by. After a space that 
seemed like hours, again the signals reached 
his ears: 


“7GI 7GI de 71P 7IP SORRI OM QRV? HW? 


=. 


From his 
again joined 


little shack in Spokane, 7GI 
Neah Bay to the rest of the 





world. Traffic was resumed without wast- 
ing time: 


“..--ALL CRUDE OIL LOST STOP 
GONE UNDER STOP BOILER STILL STANDING 
ALL MACHINERY MOVED OUT OF CANNERY 
INTO WAREHOUSE STOP SUGGEST YOU COME 
OR SEND SOMEONE TO LOOK THINGS OVER 
AFTER STORM ANSWER SIG A A MCCUE. HW? 
7GI de TIP K”. 


FIVE PILES 


7GI had it, of course, and arrangements 
were made for the delivery of the message 
via Western Union to Seattle. 7GI re- 
ceived the answer from Seattle and for- 
warded it to 7IP. Several days later GI 
received the following letter from IP: 


Neah Bay, Wash., 
Dec. 14, 1923. 
Mr. Carlos S. Yerian, 7GI, 
Spokane, Wash. 
Dear Mr. Yerian: 

I wonder if you realize how important 
that message to Mr. P. H. McCue was? 
Up until the night of our communication 
I had not done any amateur work since I 








disposed of my transmitter in Alaska four 
years ago. (By the way, I was the first 


ham in Alaska; my 1-k.w. spark set was in 
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operati re in 1916.) I gave up 
amateur en I took charge here 
three ar years ago, as it inter- 

but after the good 


fered \ rk, 
















































work r radio the other night, 
I am game for good. I am 
going t the first of January and 
while ¢ going to build a 250- 
watt ( ter—so you see I am 
going 

My H. McCue, general 
manag esident of the Booth 
Fisheri now looking over the 
damag r cannery by the storm. 


ng fact that, during the 
, the transmitting ama- 

nstantly perplexed and 

| as to how he may sup- 
volts and amperes to 


T is 
pa t 
teu! 


hara 
ply 












his send without breaking a 
bank forgery. In the very 
early , an army of wet bat- 
teries, vecasional storage bat- 
tery, f energy for the famous 
“squeak at time the very acme 
of transi rfection. A few years 
later th« interrupter made its 
appearan ty mains supplied the 
necessary thal for “half-kilowatt 
transforn and such gentry. Next 
GLASS Sue 
CARBON CATHODE Cur 
———e Cn WOTILE 
ence — CARBON ANODE Pin 
a = 
7 
meee Lea _oLaviT® THMBLE 
= U —_—— Gi ass SVEN 
W i 
: 
" Fig.l 
came thi transformer and spark 
gap wit! f relatives in the form 
of blinki: annihilated fuses, un- 
canny t ibles, ete., ad infinitum. 
And now, little transmitting bot- 
tles her to stay, the same old 
*—Lal ‘ Research Department, 
Americar rch Corporation. 
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He certainly appreciates the good work you 
did for us and he is all for amateur radio. 
He is writing you a letter to show his 
appreciation....... Allow me to thank you 
again for the good work. I hope I may 
have the opportunity of meeting you some 
time. 
Respectfully yours, 
A. A. McCue, 
Supt. & Mgr., Neah Bay Branch. 


As 7GI folded up the letter and put it 
back in the envelope, he knew that amateur 
radio is indeed more than a mere plaything. 


The Improved ‘‘S’’- Tube Rectifier 


By James L, Jenks, Jr.* 


problem pops up again—‘“What shall we 
use for the necessary D.C.?” To some, a 
high voltage “B” battery or a motor gen- 
erator may be the answer, although both 
have their drawbacks. To the great rank 
and file, however, the high voltage recti- 
fier, capable of efficient filtering, is the most 
satisfactory solution. 

In QST, August, 1922, a new rectifier 
known as the “S”-Tube was described. This 
device was of considerable interest for the 
following reasons :— 

1—It would rectify comparatively high 
voltages without filament or other electron 
emitting device. 

2—Its life was not determined by any one 
element within its construction, such as 
filament, etc. In other words, the life of 
the tube depended largely upon its treat- 
ment, and with care, the tube was known 
to average several thousand hours of 
service. 

3—It was extremely simple to connect up 
and operate since it was merely necessary 
to insert a common porcelain lamp recep- 
tacle, and connect to the alternating cur- 
rent source, The tube was free from the 
inconvenience of separate filament lighting 
supply, sloppy chemicals, magnetic fields, 
etc. 

The chief limitations of the tube, how- 
ever, were in its voltage and current out- 
put. 50 M.A. at 750 volts D.C. was con- 
sidered the maximum safe output of the 
old style tube. With the ever-increasing 
popularity of the 50-watt transmitting 
tubes, it soon became evident that the 
original “S”-Tube would not handle the job. 
Accordingly, late in the spring of 1923, 
an improved “S”-Tube was developed in 
the Amrad Research Laboratory, which is 
now marketed under the title of “ ‘S’-Tube, 
#4000.” This new tube possesses the fol- 
lowing advantages: 

1—Its voltage and current output has 
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been considerably increased; 100 M.A., D.C. 
at 1000 volts are now considered a safe 
operating output. 

2—Owing to improved internal construc- 
tion, temporary overloads can be much bet- 
ter withstood than with the old style of 
tube. 

3—Improved methods of treating and de- 
sign have lowered the starting voltage and 
internal losses. 

The new tube operates very successfully 
both in series and in parallel, which means 





extended usefulness where extra high volt- 
age or current is required. 

A glance at Fig. 1, which is a cross- 
sectional cut of the tube, shows its extreme 
simplicity of construction. It consists 
essentially of a treated carbon cup and 
nozzle, supported on a thimble-shaped in- 
sulator of baked lava. An anode pin pro- 
jects into the nozzle space, and is insulated 
from the cathode by means of the lava 
thimble. One reason for the tube’s in- 
creased output is the fact that lava main- 
tains its resistivity at very high temper- 
atures. Glass, on the other hand becomes 
a fairly good conductor when heated above 
300 degrees centigrade. The increased sim- 
plicity of construction has permitted making 
the over-all length of the tube considerably 
less, thereby increasing its mechanical 
strength. Fig. 2 shows the tube as it ap- 
pears completely assembled and in a regu- 
lation lamp socket. 

It has been found to be an excellent 
source of plate power for all types of 
tube transmitters, owing to the excellent 
wave form inherent in its principle of 
operation. Properly smoothed by filters 
and chokes, the “S”-Tubes will furnish 
direct current that can hardly be told 
from that furnished by a storage battery.’ 

Fig. 3 shows an osciillogram of two “S”- 
Tubes rectifying 60-cycle A.C. with and 


Refer to “Amateur Filter Problems” page 23 
of QST for August, 1923. This issue can be sup- 
plied by the circulation department at the usual 
price. 
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without a filter. Note the almost perfect 
wave form, and absence of reverse current. 
Frequencies as high as 800,000 cycles have 
been successfully rectified with the new 
style tube. 

Station “WGI” has been using “S”-Tubes 
with perfect success for charging a 500- 
volt Exide storage battery used in phone 
transmission. High voltage batteries of 
this sort may be charged direct with no 
complicated paralleling switch or similar 
device. 

By properly filtering the output of one 
or two “S”-Tubes, a very satisfactory 
source of plate-potential for receiving sets 
may be provided, free from all hum or 
ripple.’ Such a plate-supply is clean, com- 
pact, always ready for use, and amply 
sufficient to operate a power amplifier where 
several hundred volts are required. 

In conjunction with a high capacity con- 
denser, such as the Mershon Electrolytic 
Condenser, very heavy currents are made 





available for short intervals of time. This 
type of power is useful for such work as 
time clocks, relay signals, etc. Two “S”- 
Tubes, charging four E.M. Condensers in 
parallel, and having a total capacity of 
about 120 mfds., will put several amperes 
through a magnet coil of the proper re- 
sistance; and solenoids have been made 
capable of lifting several pounds by this 
method. 

Chart 
the process of warming up. 


#1 shows a single “S”-Tube in 
It will be 


950 VOLTS AC SUPPLY 
2 TUBES -FULL LOAD WITH CONDENSER 


vt 





CHART | TEMPERATURE REGULATION 


noticed that, when the tube starts cold, the 
output is somewhat below normal, the volt- 
age drop decreasing in the course of a few 
minutes as the elements become heated. 

Chart #2 shows the remarkable voltage 
~ gc of the “S”-Tube under varying 
load. 

Chart #3 shows two “S”-Tubes in double 
half-wave rectification with the usual cen- 
ter-tapped secondary. The four curves 








*Refer to p. 13, QST, April, 1923 for full details. 
It can be supplied by the circulation department at 
the usual price. 
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available. (However the “bridge” connection 
passes quite a large amount of 60 cycle 
current. The “center tap” connection passes 
nothing below 120 cycle hence is easier to 
filter —Tech. Ed.) 

Chart #5 shows the “S”-Tube operation 
in parallel. As the “S”-Tube is purely a 
gas discharge device, it is necessary to put 
balancing resistances of from 500 to 1,000 
ohms in series with each tube in order to 
evenly divide the load.’ The reason for 
this will be apparent if one tries to run 
two-spark gaps in parallel. Invariably, the 
shorter gap will take all the current unless 
it is forced to divide by some form of 
balancing resistance. Ward-Leonard 500- 
ohm and 1000-ohm wire-wound resistance 
units are excellent for balancing resistances 
as are 110 volt tungsten lamps. Use lamps 
that run cold or at a dull red heat. 25 and 
50-watt lamps are also useful when charg- 
ing “B” batteries. 

From the above charts transformers may 
be designed for any desired output of recti- 
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CHART 4 SERIES TUBES BY BRIDGE 
METHOD OR TAPPED TRANSFORMER 


fied D.C. .n normal operation the “S”- 
Tube starts conduction at about 300 volts 
A.C., and has an internal drop of approxi- 
mately 150 volts. 

The following hints on practical operation 
may not prove amiss: 

Allow the tubes to warm up ae few 
moments before expecting full output, as 
moderate heat improves conduction. 

If applied potentials are too high, the 
tubes will usually glow or flash over ex- 
ternally, warning the operator to lower the 
voltage. With smoothing condensers, a tube 
will sometimes flash over at no-load, but 
be perfectly steady at full-load, as with 
high leakage transformers the no-load volt- 
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age frequently rises very high. Unless 
flash-over is prolonged, a tube is rarely 
injured by this phenomena and, properly 
observed, it makes an excellent overload 
indicator. 

Unlike thermionic rectifiers there is no 
limit to the current the “S”-Tube will pass, 
until breakdown occurs. This is an extreme- 
ly useful feature since very heavy current 
may momentarily be drawn without per- 
manent injury to the tube. Should a tube 
be accidentally overloaded for a prolonged 
period and cease to rectify, several hours’ 
operation on low voltage and light load 
will frequently repair the injury. The 
reason for this is that overloading gives 
rise to impurities in the gas, which, upon 
ageing, again disappear, leaving pure gas 
and renewed service, 

In parallel or series operation care should 
be taken to see that the tubes are connected 
properly. The tube passes current when 
entering by way of the anode which is the 
center contact of the lamp base. The cur- 
rent leaves by way of the cathode, which is 
connected to the ferrule, or outside of the 
base. With a split secondary, it is con- 
venient to connect the outside taps to the 
two anodes, or center terminals of the “S”- 
Tube, thus making the center tap of the 
transformer the negative lead, as shown in 
the diagrams. 

In conclusion, it is safe to say that the 
improved “S”-Tube will find favor with all 


QsST 49 


who wish for a cheap, efficient, fool-proof, 
high voltage rectifier, which requires abso- 
lutely no attention, or auxiliary equipment, 
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CHART 5 PARALLEL TUBES — 
TAPPED TRANSFORMER 


has nothing to burn out, is durable, very 
long-lived, clean and compact, and which, 
when properly filtered, gives a tone that 
cannot be excelled. 


Automatic Radio Relaying 
By Porter H. Quinby, 9DXY 





WARNING—tThis article is presented as 
courage general copying of the stunt. 


the final result. 


away from you.—Tech. Ed 


the record of an 
trouble would follow 
laying were to become common, no one would know whom he was hearing, a wild mess would be 


Endless 


Remember also that it is a violation of the radio laws to sign a call that does not belong to 
you—no matter how the sending set is being keyed, don’t try to blame it on someone three states 


interesting stunt, but NOT to en- 
if the practice of auto-re- 











UTOMATIC radio relaying devices 

are usually built around the idea 

of receiving a signal, amplifying 

it until it will operate a magnetic 

key, and then using this key to 
operate a sending set on a wave very much 
different from the receiving wave. Such 
stunts have been used often; perhaps A.R. 
R.L. members will best remember the twin 
operation of WWV and NSF during the 
Fading Tests of two years ago. At that 
time the signals of WWV were received at 
NSF, amplified until strong enough to oper- 
ate a keying relay, and then caused to oper- 
ate the key at NSF. Because the stations 
were close together and special tuners were 
used it was possible to crowd the two waves 
together; quite regular operation was got- 





ten with WWV on 200 and NSF on 190. 
The stations were operated when tuned 
more nearly together than that but some 
interference followed. Such systems are 
good only when the received signal is very 
strong or the re-transmission wave is quite 
different from the received wave. That is 
the first novelty in the system tested at 
9DXY, the re-transmission wave is the 
same as the received wave. 


9DXY’s Stunt 


A sending set with a tuned grid circuit 
was used and operated as follows: First 
the switch was closed and normal voltage 
applied to the tubes, which at once began 
to oscillate, The variable grid-tuning con- 
denser was then very slowly turned until 
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ped oscillating; and then’ size for obtaining full output over a band 
again until the point of wave lengths. With this coil in use 
he tubes just failed to we find it possible to QSY over a’ band of 
set was then ina very fifty meters by simply changing the antenna 
and a small voltage in clip and the grid-tuning condenser. This 
em would cause it to takes less time than the telling, usually 
begin oscillating. Un- about 10 seconds, and the antenna current 
may seem it is perfectly remains about the same; how different 
eceived signal to furnish from the Hartley! It has been our experi- 
’ and to start the set ence that the controls are not interlocking 
but that the plate clip controls the load on 
em was to make the send- the tubes and the grid condenser controls 
ating when the received the feedback. Thus we have reduced the 
controls of our wave length to two—the 
antenna clip and the grid condenser. [AlI- 
most—but not quite. To secure best opera- 
tion from such a set the nodal point can- 
not be allowed to wander around but 
must be kept at the point where the fila- 
ment and grid circuits connect to the helix, 
as often explained in QST. In general this 
means that the counterpoise and antenna 
clips will be about the same number of 
turns away from the filament-grid clip. 
Result: it takes 15 seconds to change wave 
instead of 10.—Tech. Ed.] 
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The Stunt in Operation 


“ed Any strong incoming signal could be re- 
+ ov 6Go~w transmitted as desired in the following 
mas manner: First we tuned in the distant sta- 
. AUTOMATIC RELAYING tion on our receiver, then by means of the 
antenna inductance clip we adjusted the 
signa ng in, and this at first transmitting set to the wave length of the 
sound lt However, it was received signal at which the receiver was 
really It was perfectly plain set; this was done easily enough when 
that tl ild stop if we removed listening and took less than 60 seconds. 
the plat ind that was-the method Then we put the grid circuit in the critical 
used at was only necessary to condition as explained above and at once 
supply h 60-cycle alternating the signals began to break thru, and with 
current rt of plate supply shut a little readjustment began to re-transmit 
off 60 econd, and each time themselves as clearly and as cleanly as 
the tu oscillating. Then they tho the original operator were handling 
did not unless the distant oper- the key at 9DXY! Operation was equally 
ator st key down so that the successful on five, ten, fifty and a hundred 
“trigger 1s supplied for the next watts. The phenomenon is not a peculiar 
half-cy it differently, the send- characteristic of one individual set for we 
ing set to be triggered off at have built two and they worked in the same 
each ha ng as the distant oper- manner. 
ator held down. As soon as he let Automatic relaying is interfered with by 
his key u ling set at the relay point heavy atmospherics and other stations on 
finished rticular half cycle and its own wave length in the same manner 
effect can be had by as a receiving set. But under favorable 
t-filtered plate supply. conditions signals have been re-transmitted 
from 5ZA, 8CWP, 3ZO, 4EB, Can. 4DY, 
Set at SDXY and others equally distant, and have been 
The ed at 9DXY was the copied up to 800 or 900 miles from our 
familiar feedback with a tuned _ station. At one time we QSRed a message 
grid coi series and parallel feed in this manner from Ohio to Denver on 
have beer th equal success and the 10 watts and received a QSL immediately. 
latter is n the diagram: The only We never did get done explaining to those 
unusual ¢ out the set is that the fellows how it all happened. Hi! 
diameter grid coil is only 4 inches, The suggestion may be offered that our 
altho that helix is 7 inches. This receiving set re-acts upon the transmitter 
grid coil t first glance seem small in aiding this phenomenon but we found 
but is th t of much experimenting it made no difference whether the receiver 
and is f be the most satisfactory was turned on or off. However, the re- 
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ceiving set was used if we wished to copy 
the message as it went through, and we 
also found it an aid in tuning our trans- 
mitter to the distant station as described 
above. 

Sometime ago we wrote a little article 
to the editor and spent most of our spare 
time for several months thereafter in 
answering correspondence on that subject. 
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So to avoid this would suggest that any 
inquiries on the above be piled upon the 
broad shoulders of “LQ” and his depart- 


ment. Will be glad to furnish any further 
details that he may require. The old mill 
needs water-cooled bearings now, so please, 
oh, please, gang, don’t turn loose on me 
again! I want a little time to handle my 
O.R.S., O.B.S., C.M. and A.D.P.M. work. Hi! 


Motor and Generator Bearings 
By E. W. Berry* 


on the part of users of motor-gen- 

erator sets does not arise from the 

inability of the manufacturer to 

produce a machine that fulfills the 
requirements, but rather from failure of 
the machine thru ignorance, neglect or will- 
ful misuse. This statement is made after 
a careful survey of the work of the repair 
department of one of the largest makers 
of motor-generator sets for radio work. 
A large percentage of generator and motor 
breakdowns are either in the bearings or 
are the result of bearing trouble. 

Bearings may be divided into three types: 
wick oiling, ring oiling and ball bearing. 
Without commenting on the disputed merits 
of each type we will consider them in- 
dividually. 

Figure 1 shows a typical wick-oiled bear- 
ing with its oil cup. The bearing, B, is 
mounted, tight fitting, in a housing, H, and 
is held in place by the nozzle, N, of the oil 
cup, C. The nozzle also serves as a guide 
for the wick, W, and as a mounting for the 
cup. The wick and the spring should be so 
adjusted that the wick bears firmly on the 
shaft. Do not loosen the nozzle or the 
bearing may become loose in the housing. 
The proper fitting of wick-oiled bearings 
without accurate bearing and lining ream- 
ers is a dangerous undertaking in so far 
as the machine is concerned. If new bear- 
ings must be installed be sure that they 
are provided with a small groove extend- 
ing from the wick hole nearly to the ends 
of the bearing. This groove may be chiseled 
provided the burrs are carefully removed. 

Figure 2 is a ring-oil bearing. The ring, 
R, hangs in the groove, G, riding on-the 
shaft and turning thru the-groove with its 
lower side immersed in an oil well. This 
revolving ring carries a steady flow of oil 
over the exposed surface of the shaft. The 
grooves convey the oil from here to the 
inner surface of the bearing. In placing 
a machine of this type into service three 
precautions should be taken. First, see 


‘| YHE greatest cause for dissatisfaction 
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that the ring rides on the shaft and turns 
with it, It may be held by an unremoved 
burr, or it may have slipped out of the 
groove and lodged on the bearing proper. 
Second, be sure that there is a good supply 
of oil in the well; a small amount of oil, 
thru which the ring does not run, is useless. 
Third, be sure that the oil well is free from 
burrs or grit that may be carried with the 
oil into the grooves. 

Ball bearings should not be meddled with. 
They are accurately fitted and inspected 
before leaving the manufacturer. Pro- 
visions for oiling or greasing are made; 
use them. Removal of the end caps is only 
inviting grit to enter. 

Keep the cup of wick-oiled bearings well 
filled. The manufacturer has originally 
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filled it with the proper lubricant. Ask 
him where to buy the right oil or obtain 
it from him. In any case the oil or grease 
should be fluid enough to be absorbed by 
the wick. Ring-oiled bearings should have 
a fairly heavy oil, ball bearings a light 
grease, and vertical-shaft ball bearings a 
slightly heavier grease. 

In mounting machines be sure that they 
are so arranged that the bearings will lubri- 
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ate ‘*k-oiled and ring-oiled 
bear ys be mounted with the 
haft This is to let the arma- 
tuf a normal position in 
the In this position the 
armat nd to hug neither bear- 
ing | between the two. On 
the h ball bearings there 
should | play. The bearings are 
armature is held in 
This permits less care 
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agair then the machine re- 
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fuses to start or does so with heavy vibra- 
tion. 

A ring-oiled bearing is designed to be 
mounted in one position only, with the oil 
well down and the shaft horizontal. 

Ball bearings may be mounted in any 
desired position but the preference should 
be given to the position for which they 
were designed. 

An improperly floated armature will 
cause inefficient operation. The shaft will 
hug one bearing, wearing away the fibre 
washers, whereupon the bearing, with metal 
against metal, becomes noisy and over- 
heats, 

Don’t dismantle the machine until you 
know that by doing so you can repair the 
difficulty. Otherwise get into touch with 
the manufacturer. He would a great deal 
rather help prevent trouble than to repair 
the machine after the harm is done. 


Rotten Problems 
By The Old Man 





QST kn 1 his writings. 
Man has th wus 
all the . we 
best wit! 

lets go 

occured 


Wit 


sits 


» chub to which T.O.M. belongs. 





Y ne to the order of the Wouff Hong have seen the Old Man. Old-time rencere ot 


Newer members need an introduction, and here it is. he 
from the earliest days of the A.R.R.L., he has plugged his wa 

have met on the road, and he has taken every problem seriously an 
times this has been a pretty severe strain on his disposition, and when his temper 
Other times the stories just happen anyway, because something funny has 


oduction we now present—The Old Man. 


through 
done his 
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lub dug up one last 
not been equalled since 
days when we used to 
furniture trying to agree 
began and the ground 
when Final Author- 
rds of one syllable the 
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« to whom his remarks 

addressed.” 
“Law rvation of Energy.” 
The p om his remarks were 
address‘ to make out that his 
six am} na and his four amps 
in his p rmer primary indicated 
that he something for nothing 


from somebody. He got about as much out 
of Final’s lecture on the Conservation of 
Energy as I would get out of a discussion 
of the “Background of Eternity”. I don’t 
know what the latter means and the poor 
gink didn’t know what “conservation” 
meant. The lecture got just exactly no- 
where with the muddle-plated one, but it 
did wake Radical up. I noticed his atten- 
tion being drawn to the subject in hand, 
just about the time that Final got on to 
the matter of radiation resistance. I knew 
there would be some old time doings, so 
I stuck around and threw a monkey wrench 
into the works now and again when the 
opportunity offered. 

When Final had been led along by 
Radical to a point where the radiation re- 
sistance of the antenna represented actual 
energy sent out, the fire began to fly the 
way it did in the good old spark days. It 
sure did seem like old times. Radical 
asked Final what made the phone dia- 
phragms at the distance receiving station 
move, and of course Final said it was the 
A battery energy triggered off by the feeble 
incoming current. Radical’s questions had 
about ten words in them, and Final’s ex- 
planations had about fifteen hundred. We 
waited while Final wandered around 
through the mazes of the vacuum tube 
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detector and the vacuum tube amplifier. 
Radical after a long time got him down 
to the energy placed on the grid of the 
detector tube. All hands agreed, after 


about an hour and a half, that this energy 
was unconditionally a part of the energy 


that had been radiated from the trans- 
mitting antennae. This is just where 
Radical wanted to land Final. It took a 


long time to get down to brass tacks, but 
he finally got him down. Then he pro- 
ceeded to swat him in the intelligence. 

If the law of the conservation of energy 
held, then would Final please explain what 
became of the energy that left the earth 
and was radiated into outer space? 

Final replied that energy can neither 
be created nor destroyed and that which 


escaped into outer space, could not have 
been destroyed and probably reappeared 
in the form of heat somewhere. e 
Radical touched a tender spot when he 
asked, “heated the air, I suppose—HOT 
AIR?” 
Final didn’t see the point at all. He 


rejected the hot air proposition altogether, 
and did not believe that the air had any- 


thing to do with it, but that it was an 
ether proposition. This got him in still 
deeper. Radical asked him if he meant 


that the “ether got hot.” 

Final had evidently never given consider- 
ation to heating up the ether, and he began 
to flounder. It was evident that the knock- 


out was drawing near, 
“Then what does get hot?” asked 
Radical. 


Final had a terrible time trying to put 
his finger on something in outer space 
which would get hot as a result of the 
hundreds of thousands of ergs of energy 
that were being squirted into outer space 
by the radio stations every month that 
rolled around. But he had said that the 
energy positively must reappear somewhere 
on account of the conservation business. 
It usually appears in the form of heat, 
and he positively must find something that 
got hot. He could not think of a blamed 
thing out in inter-stellar space that would 
get hot, and there he was hung up in space, 
getting colder and colder every minute and 
wondering what in timenation did become 
of this radiated energy. The best he could 
do was to say that if it did not encounter 
anything, it simply went on and on and on. 

Radical asked how long it would keep 
on going on and on and on. 

Final hadn’t anything better to suggest 
than “forever”. 

Everybody began to get up on their toes 
about this time and Radical expressed the 
views of the rest of us very eloquently 
when he replied “Gosh! Forever’s a darned 
long time.” 


Final had to account for friction and 
various other losses which we electrical 
and mechanical tinkerers know so much 
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about, but he simply ran clean out of am- 
munition and for once in his long radio 
club career sat down speechless. 

There was a long pause when you could 
hear the watches all ticking around you. 
Radical finally broke it by exploding, “If 
all this conservation dope is OK, I’m still 
looking for somebody to tell me where the 
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“Final didn’t see the point at all.” 


energy reappears that escapes into outer 
space. 

I’ll be horned-swoggled if there was a 
soul in the room who could tell him. 

I’ve sat up half the night trying to figure 
it out myself, and I haven’t got the answer 
yet. It’s like the old timer, that Japanese 
school boy, who asked the one about the 
air condenser and what became of the 
charge on the dielectric when somebody 
blew out the air between the plates. This 
radio energy that we fellows radiate out 
from our antennas must escape into outer 
space in pretty big gobs. That which 
escapes from these 350-kilowatt trans- 
oceanic stations must be some respectable 
amount of energy. There is so darned 
much vacant space that this stuff must 
miss the target a good deal of the time. 
What becomes of it? 

Send us help, some of you wise guys. 


NOTICE TO 
OUR NEWSSTAND READERS 
As announced in our last issue, the 
Operating Department Report and _ the 


“Calls Heard” Department have been elim- 
inated from the newsstand edition of QST 
because our non-member readers in general 
are not particularly interested in them. 
This results in a saving in expense which 
makes possible the publication of a larger 
and better QST. 

These two departments are included in 
the edition supplied to members of the 
A.R.R.L. If you are interested in them, 
it is proof positive that you ought to be 
a member of the League. May we not 
direct you to the handy application blank 
appearing on page 88 of this issue? 
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F8AB, Nice, France 


gnals from Leon Deloy’s 


15 Boulevard Mont Bor- 
have been heard all over 
and southern Canada 
onth. Amateurs every- 
to know the details of 
mitter. F8AB was not 
ench amateur to work 
tations, but his signals 
t amateur signals that 
sss the Atlantic. 
on his recent visit to 
od deal of his time 
tions and getting in- 
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he was confident that 
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hows the transmitter 
it was first heard in 
just an experimental 
t was made to make 
The Hartley circuit is 
series condensers in 
ind counterpoise leads 
cribed by 1QP on page 
QST.* Two S.LF. 


French 250-watt (input) tubes are used 
in parallel as oscillators, with high volt- 
age 25-cycle alternating current applied 
directly to their plates. 

Looking closer, the two series conden- 
sers can be seen at the extreme left 
in the wooden boxes. Next is the in- 
ductance, made of copper tubing and 
wound on a wooden frame. In front of 
the inductance is a 50-watt (input) French 
tube, the plate-to-filament resistance of 
which is utilized as a grid leak for the 
oscillator tubes, as suggested by Mr. T. 
Appleby. The boxes behind the trans- 
mitting tubes contain fixed condensers 
made of photo plates. To the right of 
these is the radio frequency choke coil; 
a single layer of cotton or silk covered 
wire on a cardboard tube. The high volt- 
age current is supplied by the four trans- 
formers seen in the right-hand side of 
the picture. These have their primary 
windings connected in parallel and their 
secondary windings in series, the sending 
key being connected in series with the 
primary windings. 

Passing to the outside of the station, 





*Can be obtained from the QST Circulation Dept. 
at the regular price. 
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the antenna is an inverted L, the flat top 
of which is a four-wire cage on three 
foot spreaders with an average height of 
76 feet above the ground. The lead-in 
is about 46 feet long and consists of 
two wires runing to the operating room on 
the top floor of the house. The counter- 
poise, nearly underneath the antenna, is 
a three-foot cage running from the oper- 
ating room to a point six feet above the 
ground. It is slightly longer than the 
antenna. 

A Grebe CR-13 receiver has been used 
lately in the transatlantic work, but an 
experimental] super-heterodyne set and sev- 
eral other receivers are in the station and 
are used at times. 

The normal antenna current at F8AB 
on a wave length of 108 meters is in the 
vicinity of 3 amperes, but good communi- 
cation has been carried on with American 
amateurs with as little as one ampere 
in the antenna! 


Since the above was written, and since 
this photograph was taken, M. Deloy has 
rearranged his antenna system and altho 
he is now getting less antenna current he 
comes in nearly twice as loud on this side 
as he did before. Details of what the 
changes were have not yet been received 
but will probably be published later. 


QsT 





G2KF, London, England 


British amateur station 2KF was the 
first English amateur station to carry on 
reliable two-way communication with Am- 
erica. For that reason we are especially 
glad to get a peep at the inside of this 


pioneer station and have Mr. J. A. Part- 
ridge, the owner and operator, tell us 
about the apparatus and connections em- 
ployed at his station. 

(Concluded on page 56) 
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GETTING TOGETHER WITH THE B.C.L.’s 
By H. Eugene Watkins, President, 


Worcester County Radio Asso. 
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Now two week ago 
two other members 
down to their meet- 

we existed at all; 
ive our licenses taken 
B.C.L.’s to have the 
forever Amen. Well, 

wrench into their as- 
able to convince them, 
it we were pretty good 
| we invited the whole 
next meeting. 

we pulled off there 
eyes of the B.C.L.’s 
R.C. set with 1 stage 
Il (portable) set side 

and one was attached 
11 and the other to the 
were able to tune in 
rately and have music 


in one and a lecture in the other—this 
without the slightest interference one with 
the other. We showed them how to tune 
in without causing howling in the other 
set and how to stop the howling when it 
did occur from outside sources. Then we 
demonstrated the interference of X-Ray 
machines, violet ray, vacuum cleaners, trol- 
ley cars, buzzers, etc. 

After the demonstrations we exhibited 
the two-reel motion picture “The Wizardry 
of Wireless” gotten up by the General 
Electric Co. 

We had about 65 B.C.L.’s present and 
they all went home with better feelings 
toward the Hams and carrying with them 
a hearty invitation to join our club and 
learn the code. 





AMATEUR RADIO STATIONS 
(Continued from page 55) 


Radio 2KF is situated at 22 Park Road, 
Collier Wood, Merton, London, S.W. 19. 
This is near Wimbledon, some miles south- 
west of London proper. Mr. Partridge is 
the sole owner and operator and all of 
the apparatus employed, with the obvious 
exception of such items as phones, tubes, 
and generator sets, is of his own con- 
struction. He commenced his radio activ- 
ities in 1911 with the usual spark coil 
and crystal detector equipment and held 
an experimental permit prior to the out- 
break of the war in 1914, when all ama- 
teur permits were cancelled by the P.M.G. 
Soon after demobilization in 1919 a new 
“ticket”? was obtained and spark coil and 
crystal gadgets gave way to storage bat- 
teries and vacuum tubes. So 2KF is 
quite an old timer. 

The actual site of the station is very 
favorable for short wave experimental 
work as the antenna and radio house 
are well in the clear. A three-wire invert- 


(Continued on page 58) 
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WhosWho 


in AMATEUR WIRELESS 












Allow us to 


Brother hams,—attention! 
present to you the smiling visages and a 
brief history of the three hard working 
amateurs that do the illustrating of our 
QST. On the right is Carl D. Hoffman, 8UX 


and QST’s cartoonist; in the center is 
Clyde E. Darr, 8ZZ, who makes QST’s 
cover drawings, and on the left, Harry R. 
Hick, who draws the diagrams and other 
illustrations in QST. 


The earliest ambition of 8UX was to be 
a newspaper cartoonist. However, he fell 
for radio some eight years ago and was 
soon in a close race with the other bugs 
of Akron, Ohio, for the biggest layout of 
apparatus. Those were the good old pre- 
war days, when his call was 8ADU. He 
started drawing for QST about the fourth 
issue that was published and has been at it 
ever since, putting over the funny side of 
radio with his clever pen. 

During the period of the war he was in 
the Military Intelligence Service, Radio. 











Upon his return he attended the Cleveland 
School of Art for half a year, but forgot 
about his art career and started a radio 
store shortly afterwards. He recently sold 
out and is now with the Republic Electric 
Co., 1740 Chester Ave., Cleveland, Ohio, 
as assistant to the radio department man- 
ager. 

Don Hoffman was one of the organizers 
of the Akron Radio Club. He is not a 
busy relay worker, preferring experimental 
and radio newspaper work. As editor of 
a fine radio column in Akron’s largest daily 
paper, he puts forth the truth about the 
ham. “Occupational cartoons,” started re- 
cently, has made such a hit that Don is 
swamped with suggestions in every mail. 
He figures that to use them all would re- 
quire an art staff of ten men working for 
one year to draw them up. 

Besides being an able cartoonist, 8UX 
has the distinction of starting the present 
system of using post cards for letting the 
other fellow know you heard his signals. 
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Hick, in the early days of QST, made many 
of the cover drawings, though at the pres- 
ent time his work is confined wholly to 
the inside of the magazine. 

He is employed as illustrator for the 
Aetna Life Insurance Co., and does QST 
work in his spare time. Many times he has 
stayed up till the wee hours completing 
a rush job in order that the magazine 
would not be delayed. Attending art school 
takes the rest of his spare time, so he 
really has no time for radio. He is an 
amateur in spirit, however, and reserves 
for some future date the pleasure of again 
having a set of his own. 


AMATEUR RADIO STATIONS 
(Continued from page 56) 





ed-L antenna is supported by two 50-foot 
steel masts approximately 60 feet apart. 
A five-wire fan counterpoise, suspended 7 
feet above the ground, is secured to the 
radio house at one end and extends out- 
ward to well beyond the free end of the 
antenna. Ground connection is made to 
buried copper plates, gauze and cables 
sunk to a depth of about three feet, Both 
the counterpoise and ground connections 
are used when transmitting. 

As there are no company’s power mains 
in the vicinity, all power for operating the 
station is supplied by a power plant con- 
sisting of a direct-coupled gas-engine- 
driven D.C. generator having a maximum 
capacity of 3.5 K.W. and a set of 100- 
ampere-hour lead-acid storage cells. The 
generating set and batteries are located 
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THE WIRING OF BRITISH 2KF’s TRANSMITTER 





in an adjacent building. 

The circuits employed both for trans- 
mission and reception are not out of the 
ordinary. The transmitting circuit is of 
the so-called reversed feedback type with 
series power supply and a separate an- 
tenna coil. When communication with 
America was first effected on Dec. 8th 
an old Mullard 0-150-watt tube was used 


(Concluded on page 72) 
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This Never Happened 
Com’l Op to Ham: “Copied your C.W. 
sigs off the coast of Chile on Nov. 6th, OM. 
How does that compare with your log?” 
Ham to Com’] Op: “Sorry, OM, you must 
be mistaken, I wasn’t on that night and 
am sure my sigs wouldn’t reach that far.” 





Our idea of a hero is the ham who, upon 
receiving the w.k. “How is my modula- 
tion?” truthfully answers “Your modula- 
tion is rotten.” 


Who will write some honest-to-goodness 
ham radio stories for QST? And by the 
way—just because “Rip” Bennett’s wonder- 
ful story “The Land of Blue Lightning” 
happened in a dream it isn’t necessary for 


everyone to follow the same idea. Let’s 
have some yarns in which the hero is 
awake. 





A pipe cleaner is just the thing to use 
for brushing the dust from plates of your 
variable condensers. This is important in 
transmitting condensers as a little dust 
will cause a flashover. 


Why not include the watt-input to the 
plates of your transmitting tubes on your 
station cards? Surely everyone knows 
that the watt input to the plates is equal 
to the plate voltage times the plate cur- 
rent in milliamperes divided by 1,000. 


Appropriate wording for cards to be 
sent to several w.k. hams: “Dear OM: 
Your station heard here very QRM this 
date. You were calling-working ?? CQ 
(129 times) de (7 times) and signing (273 
times). Good work, OM, congratulations! 
Will be glad to work you when you can 
spare the time. 73’s.” 


Good connectors for the elements of an 
Edison storage B battery can be made by 
cutting the old battery cans into strips 
% inch wide and fastening the strips to 
the elements with the aid of silver solder 
and a small torch. 


San Diego Radio Club Pases Resolution of 
Protest Against NPL 

The San Diego Radio Club, acting for 

the 7,000 users of radio in that vicinity, 





Nov. 
of protest against the 


at their 23rd meeting, a 
resolution 


of Naval 


adopted, 
definite 
operation 


Radio Station NPL. 


It is claimed among other things that 
“notwithstanding the almost constant 
stream of complaints and requests filed 


with the proper authorities”, the use of 
the broadly tuned spark set, and the arc 
set that has long been noted for its har- 
monics, has been persistently continued, 
“causing a form of pernicious interference 
entirely preventable and the cause of great 
annoyance and discomfort to thousands of 
citizens within the range of said NPL.” 
Copies of the resolution were sent the 
Secretary of the Navy, Congressmen and 
Senators representing the San Diego dis- 
trict, the Secretary of Commerce, the Radio 


Inspector for the 6th District, and the 
Press. 
Amateurs in the Maritime Division held 


a miniature convention of the first order 
on November 23rd through the kindness of 
1DT, who supplied the dinner and the meet- 
ing place. This was the first meeting of 
its kind in the division and it went over 
big. Great sorrow was manifest at the 
absence of the “Mighty 1AR” but we guess 
Joe could not find his collar! During the 
dinner a shout went up when the D.M. was 
called to the telephone and was heard say- 
ing something about the “middle coil, 
dear.” The OW at home wanted to listen 
to broadcasts! After dinner, several con- 
tests and a general good time ensued. One 
of the competitions consisted of each 
victim being handed a clever verse about 
one of the local radio gang and being made 
to sing it to the tune of “Mr. Gallagher and 
Mr. Shean.” 1EF’s face lit up like a fifty- 
watter when he received the prize—a five- 
watt tube. The meeting was considered 
a great success by all hands. A real con- 
vention where all the amateurs from New 
Brunswick, Prince Edward Island, Nova 
Scotia, and Newfoundland may meet at a 
central point is one of the big things that 
is being planned for the future. 


Speaking of bets for brown derbies or 
walking sticks, C. P. Sweeney, ex-5KM, 
now aboard the U.S.C.G.C. Modoc, wants 
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glory for this combination of letters and 
numerals, he must eventually bid it good- 
bye. In these days of changing regulations 
and readjustments of wave lengths an im- 
mense number of changes are taking place 
in the assignment of calls. 

If you have been so unfortunate as to 
have been parted from an old call, what 
have you done to insure that the next holder 
of your call will uphold its honor and 
continue to add to its glory? 

Stanley M. Mathes, ex-70E, suggests 
that those amateurs who have lost their 
call letters or had them changed, should 
write up the history of their old call, 
telling everything from the joyous day 
when you first received a letter from the 
Supervisor of Radio marked “Official Busi- 
ness”; bearing the precious license and call 
assignment, until the present time. Tell 
of all the tests in which this call was 
transmitted; of the many records it has 
made; and how the station has always been 
operated in accordance with the U.S. 
Radio Laws. Then conclude the letter 
with a few paragraphs of friendly advice 
that you have gained from your many 
years of experience in the amateur game 
and forward the letter to the next holder 
of your station call, requesting that he 
keep the letter, add to it, and pass it on 
when he relinquishes the call. Your Super- 
visor of Radio can tell you who the next 
holder of your call is. 

In all probability, the person who gets 
your call will be some poor lad, who with 
more enthusiasm than apparatus has just 
succeeded in making a five-watt tube oscil- 
late. For him to inherit a call that has 
been made famous and stands dear im the 
hearts of the amateurs of the district will 
prove a mighty big inspiration to him. It 
will become his constant endeavor to add 
to its glory. Help the next holder of your 
call and he will be everlastingly grateful. 


Has anyone actually filtered a “sink” so 
as to kid anyone into thinking it was D.C.? 
This isn’t an attempt to be funny—we 
want to know. 


“TT” in English radio parlance means 
“tonic train.””’ Amateur Wireless (London) 
defines it as “CW chopped up into chunks 
so that it does not require to be heter- 
odyned.” “I.C.W.” is the American ham 
term meaning the same thing. 


The way to help QST is to help build 
up the League—go and get some mem- 
bers. 


A circuit a day keeps the signals away. 


About five guys have written in lately 
all excited about the big discovery they 
made by changing the value of the grid 
leak resistance on their set and getting 
more antenna current. Just because grid 
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leaks come already made up is no sign 
they are of the correct resistance for your 
particular set. Have you tried it on your 
set? 

If your neighbor owns a radio trans- 
mitter he ought to belong to A.R.R.L.— 
if he owns a receiver there’s still a good 
chance that he’s interested in radio. In 
any case, get him. 


If you haven’t got what you need, make 
it and then tell us how you did it. 


If a fellow says he hears you with 
199 tubes, does that mean he used a 
seper-het? 


And does the high Mu in a tube cause 
the squeal? 


A ham out in the ninth district called 





























CQ on the buzzer in the trolley car and 
the motorman came right back. Hi! 
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The above diagram, which is self-ex- 


planatory, shows a useful addition to any 


receiver. During the winter months it 
will enable you to regulate the amount 
of smoke in the room without falling 


over backwards in your chair, a common 
failing. 

If you cannot make a Modulascope work 
(described in the June, 1923, QST*) con- 
nect a plate of tinfoil or meta] about one 
foot square to the lower end of the in- 
ductance secondary and place it just be- 
neath the ’scope. This will provide a more 
intense electrostatic field, causing the spin- 
ner to work much better. 

The easiest way of finding the nodal 
point on the antenna inductance of your 
transmitter is to use a wire, one end of 
which is grounded. Hold the key down 
and touch the other end to various points 
on the inductance. A point will be found 
where antenna ammeter and plate milli- 
ammeter are not affected at all when this 
wire is touched and taken away from a 
This is the nodal point. Use care 


turn. 


QsT 





in doing this as the point is quite sharp; 
a quarter of an inch either way on a turn 
will sometimes make a big difference. After 
the nodal point is found it can be shifted 
to the proper location by following the in- 
formation in the article “The Nodal Point 
Explained” in the September issue of 
QST*. 


New Mexico State College Receives Gift 
of Radio Station 

Through the efforts of Dean Goddard, 
the New Mexico College of Agriculture 
and Mechanic Arts is the recipient of the 
gift of a new radio station. The donors 
have requested that their names be with- 
held. This gift will include the equipment 
for constructing a 100 watt vacuum tube 
transmitter and the building to house it. 
The station will be utilized for experi- 
mental purposes and amateur relay work 
under the call of 5XD. It will be sep- 
arate and entirely distinct from the pr. s- 
ent radio house and its equipment, which 
will then be used solely for broadcasting. 


Plans for the new radio house call for a 
frame building 15 by 24 feet with a 
concrete floor. An operating room will 


occupy the east end of the building, while 
a club room for the College Radio Club 
will be at the west end. The center will 
contain a work shop and closets for the 
storage of equipment and batteries. 

When completed, this new station will 
give the college radio experimental facili- 
ties which, combined with its present ex- 
tensive equipment, will be unsurpassed 
by any college in the West, if, indeed, 
by any in the United States. 


Old Faithful 
Old two-oh-two, you’re treated rough, 
A martyr to the game. 
Old faithful five, you know your stuff, 
You’ve put the sparks to shame. 


To thousand volts upon your ’node 
And ten across your fil’; 

Two hundred mils your normal load 
And all of that uphill. 


There’s one thing more, at any rate, 
We’ve never tried before: 
We’re going to put upon your plate 
Our one K.W. Thor. 
—C. W. Hound, (5AMH). 


The deepest heartfelt sympathy is ex- 
tended to the wife of the man on the 
cover of the December QST by Mrs. A. 
L. Presley, wife of 5AIX. So true to life 
it is, she says. 








How many men in your radio club are 
not members of A.R.R.L.? Go get ’em. 
(Continued on page 71) 


*Can be obtained from the QST Circulation Dept. 
at the regular price. 
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By H. F. Mason, Department Editor 


| in constructional work is 
how to use 
undoubtedly had experi- 
rdinary hammer-and-saw 
r since his boyhood days, 
pper is a tool peculiar 
radio work and should be 
for good results. 
ts of joining two metals 
of a softer metal which 
ratively low heat and can 
and around the other 
wed to cool, a continuous 
tallic contact is thus 
and the consequent 
ild cause unlimited trouble 
and telephone work 
e to solder all current- 
Radio men can well take 
rge telephone companies, 
lder all of the millions of 


eir mammoth switchboards. 


ions that are not soldered 
ist be opened as a matter 
replacing worn-out batter- 


ldering Coppers 


purchase a soldering out- 
nd that there is quite a 
res and shapes of solder- 
oose from. They are 


lifferent classes of service 


‘td 


the small ones used by 


nection with blowpipe work 


heavy ones used by tin- 


ibers. Sometimes a solder- 
alled a soldering bit or a 
t it is the same thing. All 
eapest ones are made of 


having ends of various shapes. Type A 
is a chisel point, common on small electric 
soldering coppers. This is perhaps the 
most useful type of point for radio and 
small electrical work. Fig. 1-B shows a 
soldering copper with a long pyramid 
shaped point while C is a similar copper 
with’ a short and blunt pyramid shaped 
point, The last, D, is a type of large cop- 
per, usually having a rather blunt pyra- 
midal point, and is used extensively by 
tinsmiths and plumbers. These large cop- 
pers are rated in pounds. 

There are several things to keep in mind 
when choosing soldering coppers. First, 
be sure that you get one the right size for 
the work you have to do. You can never 
do good work with a soldering copper too 
big and clumsy for the job. On the other 
hand one too small will not be able to trans- 
fer enough heat to the joint to make the 
solder run smoothly. Speaking further of 
the various kinds of points, the chisel type 
is to be preferred for radio work in general. 
The pyramid types of point are useful 
where all the heat is to be concentrated at 
one place as when a tinsmith solders a 
seam in tin roofing. A long slim point will 
lose its heat quickly while a short and 
stubby point will hold its heat for a con- 
siderably longer time. At the same time 
the copper must be of such a shape as to 
be convenient to handle in soldering joints 
that are not very accessible. 

The amateur will find that for work on 
receivers, a good electric iron with a bit 
three eights of an inch in diameter, or if 
the copper is to be externally heated, at 
least two of them % inch or % inch square 
with fairly slim points will be as satis- 
factory as anything. The object of using 
two is so that one can be left on the fire 
while the other is being used, thus obviating 
the necessity of waiting for the copper to 
be reheated. 


Methods of Heating 


Soldering coppers other than the electric 
type should be heated in a clean and color- 
less flame such as that given by a good gas 
burner or gasoline reed A red or white 
flame denotes imperfect combustion and a 
copper heated in it will become sooty and 
greasy. A pale blue flame is much better 
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and hotter. In emergencies the copper may 
be heated in a wood or coal fire, but ex- 
treme care should be taken not to get it 
too hot as will be explained later. 

Electric soldering coppers are heated by 
a heating element consisting of a coil of 
fine resistance wire, insulated by mica and 
asbestos and connected to the electric light 
circuit. This coil encases the soldering bit 
which becomes hot in a short time after 
the current is turned on. The heating coil 
in turn is enclosed in an asbestos lined 
metal shell, which confines the heat mostly 
to the inner portions of the coil and solder- 
ing bit proper. A good electric copper is 
built so that both the bit and the heating 
element can be renewed, for sooner or later 
the element will burn out and the bit will 
wear away, necessitating replacement. It 
pays to get a good electric iron for cheap 
ynes have a habit of going dead after being 
heated only once or twice. 

A gasoline torch is almost a necessity for 
outside work on antennas as it permits the 
heat to be applied directly to the joint to 
be soldered. A soldering iron, unless very 
large and heated on the spot, will cool too 
quickly to be of much value. A torch is 
also handy for inside work when large 
pieces of metal are to be heated and forms 
a very convenient medium for heating the 
soldering coppers. Next to a good electric 
soldering copper, then, a gasoline torch 
should be a part of the soldering equip- 
ment of every radio workshop. Torches 
are rated as half-pint, pint and quart; 
according to their capacities. Rules for 
operating gasoline torches are always fur- 
nished by the makers, so it will be need- 
less to explain in detail how they are 
operated, 

If an electric copper is not to be had, 
a gas connection and a small gas plate 
in the radio workshop will be excellent for 
heating the coppers. A metal hood should 
be placed over the stove to keep air cur- 
rents from disturbing the flame. For very 
fine work a bunsen burner and blowpipe 
are employed but an amateur will find so 
little use for this method of soldering that 


it deserves no more here than mere 
mention. 

Solder 
Solder is usually simply an alloy of 


tin and lead and is graded by the propor- 
tions in which it contains these metals. For 
instance, “half-and-half” solder is composed 
of 50 percent tin and 50 percent lead, and 
melts at a temperature of 370 degrees 
Farenheit. The greater the percentage of 


lead, the higher will be the melting point. 
Solder containing 40 percent lead and 60 
percent tin is the best all around solder 
for radio use, although “half-and-half” is 
perhaps the most common in other lines. 

in one pound 
The 


Solder can be obtained 
sticks or in the shape of wire solder. 
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latter is generally about % inch in di- 
ameter. The amateur will find this form 
most convenient for his needs as there is 
practically no waste when it is used. It 
can be cut from the spool a few feet at 
a time, coiling the piece around the hand 
and slowly uncoiling it again as it is used. 

Some forms of wire solder have a hollow 
core that is filled with the soldering flux. 
This kind of solder can be fed to a heated 
joint and if the proportions are right the 


e- ee 


Cc D 
right FIG. 2 WRONG 


correct amount of flux will melt and be 
used at the same time as the solder. The 
objections to wire solder having the flux 
in its center are that the flux may be a 
paste containing acid, and second, that it 
is not possible to use a little solder without 
getting a supply of flux along with it. This 
excess flux is liable to run all over the 
work and not contribute to a good looking 
job. Rosin-core solder, which comes on five 
pound spools, is a form of wire solder used 
quite extensively, especially in telephone 
work where there are multitudes of small 
connections to be soldered. It is here that 
this kind of wire solder finds its real utility. 


Care of Soldering Coppers 


It is just as necessary that your solder- 
ing coppers be kept in good condition as it 
is for a carpenter to keep his saws and 
chisels sharp. Neat and quick work cannot 
be done with neglected tools. Keeping a 
soldering copper in condition consists of 
keeping the bit the correct shape and well 
tinned. 

A copper is tinned when the flat or work- 
ing surfaces of the bit are covered with 
an even coating of solder, which should be 
maintained at all times. This film of solder 
is put on by the process of cleaning the 
heated iron with a file; then rubbing the 
copper briskly to and fro on a chunk of 
sal-ammoniac, one surface at a time, and 
applying solder simultaneously. Heated 
copper oxidizes very quickly when exposed 
to the air and solder will not adhere to it 
unless every bit of oxide is removed. The 
action of the sal-ammoniac is to destroy the 
thin film of oxide and let the molten solder 
adhere to the hot copper before more oxide 
can form. If you cannot get a chunk of 


sal-ammoniac at your corner drug store, 
the iron can be tinned by dipping the clean, 
hot copper into soldering paste and then 
The paste 


quickly rubbing solder over it. 
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the union of the metals to destroy this film 
of oxide that has formed since the joint 
was cleaned, and to prevent the formation 
of additional oxide while the joint is being 
soldered, some sort of flux is necessary. 
Soldering flux may be in liquid paste, or 
dry form and almost invariably is some 
mixture consisting mostly of rosin or of 
acid. 

The usual process in soldering a joint in 
a wire, for instance, is to clean the wires 
with sandpaper, twist them together; then 
apply a little of the flux to the joint. The 
heat from the iron or torch is then applied 
and, as the temperature of the joint be- 
comes greater, solder is fed to the joint. 
It will then unite with the metal being 
soldered and firmly join them together. If 
no flux were used the surfaces would oxidize 
from the heat; the solder would act like 
a drop of water on a greasy board and not 
unite with the metals being soldered. 

Rosin flux does not have the same power 
to destroy an oxide film as does an acid 
flux. Indeed, an acid flux not only destroys 
the oxide film but will eat away the metal. 
For this reason small copper wires should 
never be soldered with an acid flux, or 
any other joint for that matter where cor- 
rosion will prove _ injurious. This is 
despite the fact that it is easier to solder 
using an acid flux on account of its greater 
ability to cleanse the surfaces being 
soldered. 

The only way to be on the safe side with 
regard to soldering flux is to regard all 
kinds of soldering flux as containing acid, 
regardless of manufacturers’ claims or 
trade names, and for work in radio, use 
only rosin and alcohol, mixed to a paste by 
yourself or some good rosin-core wire 
solder. You can get ten cents worth of 
rosin at your drug store and mix it with 
wood alcohol which will make enough paste 
to last the whole A.R.R.L. for one season. 
A very satisfactory soldering paste will 
result and you need not worry about cor- 
rosion, for there will be none. 


Soldering Receiver Connections 


Now that a general outline of soldering 
and soldering methods has been given it 
will not be out of place to give some 
practical suggestions that will enable the 
amateur to more skillfully use his soldering 
tools and produce better results. 

An important point in soldering con- 
nections is never to rely on solder for 
mechanical strength if it is possible to 
avoid it. Rather twist the wires together 
or fasten the parts together in some way 
first; then apply the solder to make the 
electrical connection sure. Figure 2, A 
and B, shows right and wrong methods of 
soldering a wire to a switch point or ter- 
minal post. Take a complete turn around 
the post before soldering to it and a joint 


(Continued on page 65) 
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(Continued from page 64) 
that is both mechanically and electrically 
good will result. 

Use soldering flux sparingly. Put only 
a very little on the joint. When the joint 
is heated it will melt and run to all parts 
without trouble. 

Good work cannot be done with a solder- 
ing copper that is not hot enough. The 
solder will not flow smoothly and the joint 
looks like Fig. 2 D instead of 2 C. In 
addition, the solder will not unite readily 
with the metal parts when a cold iron is 
used, causing a joint which is supposedly 
soldered to be only stuck together with 
rosin. The resistance of a joint which is 
not properly soldered is of course high and, 
if it occurs on a receiving set, frying 
noises are liable to occur in the phones. 
A well-soldered joint will require a good 
yank before it will come apart and will 
tear the solder in doing so. After a joint 
has been soldered, it must be kept abso- 
lutely motionless until the solder has set; 
otherwise the solder will crystallize and the 
joint will come apart. This emphasizes 
the necessity for fastening parts together 
before soldering. 

Be careful in soldering to metal parts 
that are imbedded in molded parts or set 
in panels, for some moulded compositions 
and hard rubber soften very readily when 
heated, and the heat transferred to it from 
the soldering iron, through the piece you 
are soldering to, may be enough to melt 
the composition in the vicinity and spoil 
the work. When soldering to terminals in 
hard rubber or moulded composition, be 
sure to have the parts clean and use a hot 
iron, so the job can be done very quickly, 
before the heat has a chance to get to the 
moulded parts. If you are using binding 
posts with black, moulded tops, it is well 
to remove these tops before soldering wires 
to the posts, for the same reason. 

In reality a joint must be tinned before 
it is soldered, just as a soldering copper is 
tinned before the solder will stick to it. 
Ordinarily, pieces of metal are tinned and 
soldered at the same time but sometimes 
it is desirable that the surfaces to be sold- 
ered be tinned before they are put to- 
gether. This makes the soldering much 
easier but the process is longer. 

Wires that fasten to the binding posts 
on the front of the set and other wires 
that may have to be removed at some time 
or another should be soldered into copper 
lugs. If the wire is stranded lamp cord 
and no lugs are available, an improvised 
one can be made as shown in Fig. 3. It 
consists of baring the wire for about an 
inch, cleaning it thoroughly with sandpaper 
and then tinning it after it is bent back 
upon itself in the shape of a loop. The 
solder will make the loop stiff. 

Figure 4 shows how to bind the ends of 
lamp cord to prevent their fraying. The 
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binding is, of course, done after the lug 
is put on and should be done with strong 
cotton or waxed thread. In Figure 4, A, 
B and C show progressive steps in ao 
the end of the wire. The start is at 
and the end at Y. 4B is changed to 4C 
by pulling Y and laying it tight; then 
pulling upon X till the loop iust disappears. 
The ends are then cut off. 
Soldering Antenna Connections 

On outside work a torch is handier than 
a soldering copper. If you do not believe 
this, try heating your soldering copper over 
the gas flame in the kitchen, then making 
a wild dash for the backyard or roof, as 
the case may be, and see if you can get 
at least one joint soldered before the iron 
gets cold. Using a gasoline torch, the heat 
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FIG. 5 


can always be quickly applied to a joint 
and the solder caused to run evenly with no 
trouble whatever. 

The details of antenna construction will 
be dealt with in a future article, so at 
present only a few pointers as regards 
soldering the joints in your antenna are 
given, 

How many amateurs can make a good 
Western Union joint and solder it correct- 
ly? This is something fundamental, yet 
we know of many antennas that come down 
yearly because the joints in the wires are 
not properly made. Figure 5 shows a 
Western Union joint. The ends of the 
wires are scraped or cleaned with sand- 
paper before they are twisted together. 
Some soldering paste or other flux is then 
smeared on the center of the joint. The 
flame from a torch is applied to the center 
of the joint and just as soon as it gets to 
the temperature of melted solder, the solder 
is run into the joint. Do not get the joint 
any hotter than it must be for the solder 
to run smoothly, as the wire is weakened 
by heating. All joints in the antenna 
should be soldered, but put the solder only 
on the parts of the joint where the wire 
is double. 

Aluminum wire cannot be soldered in 
the ordinary way and should not be at- 
tempted by the average amateur unless it 
is absolutely necessary. Then use Venice 
turpentine for flux; not too much heat, 
and a solder with a bit of mercury in it. 

If your antenna is made of phosphor- 
bronze wire, do not solder the joints in the 
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building and drain the pipe. You can then 
heat the pipe and solder to it without much 
difficulty, if a soldering paste or flux con- 
taining acid is used. Clean the pipe with 
a file and sandpaper and wrap the clean 
wire around it several times; making it 
thoroughly fast before soldering. It may 
even be desirable to tin the pipe and the 
wire before wrapping the wire around the 
pipe. If you cannot drain the pipe that 
is being soldered to, get a good ground 
clamp and put it on the pipe after both the 
pipe and clamp have been thoroughly 
cleaned. 


Some Characteristics of Electrolytic 


Rectifiers 
By E. J. Atkinson, ICEK 
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made up of a standard 
)” long by about 1” 
ited solution of ordin- 
’ Borax was used. 
tube was filled with 


water and inserted in it was a Taylor 
thermometer calibrated in degrees Fahren- 
heit. This furnished the “idler” with which 
actual test readings were compared in ob- 
taining the final temperature rise of the 
cell under test. This method prevents 
fluctuations of temperature due to outside 
causes from affecting the accuracy of the 
tests. 

The elements of the cell were made up of 
aluminum and lead strips %*”x5” and ad- 
justed until 2 sq. in. of each element were 
offered to the solution. In this cell there 
was also a Taylor thermometer inserted, 
this one being a duplicate of the one used 
in the idler. The cell was connected with the 
necessary instruments and a direct current 
generator, and a 200-ohm rheostat used 
for a variable load. 

Formation of the film was found to take 
place almost instantly in the cell when set 
up for the first tests. A few days after, 
however, it was found that our film was 
nearly 50% less effective than at first, but 
this alarming feature corrected itself in a 
few seconds to its original condition. There- 
fore, the long fussy operation of “forming” 
plates of rectifiers is unnecessary and a 
waste of time. When a new rectifier is put 
in circuit, a heavy charging current will 
flow for a few seconds only; the film will 
be fully formed before the transformer will 
have a chance to show any signs of dis- 
tress. This first film will be, no doubt, 
the best that the cells will ever have. As 
the cells get old the lead elements take on 
an aluminum deposit which cuts down the 
over-all efficiency of the cell; therefore, we 
must clean up the cells every so often, de- 
pending upon the condition of the elements 





























February, 1924 QST 61 


and the amount of sediment collecting in 
the bottom of the jars. 


Test 1—Heating With Normal Load 


Time in Temp. 
Minutes A B C D Rise °F 

0 50 M.A. 20V. 72.° 72° 0. 

e = - za ~ 

1.5 = ss . 

9 ‘ ‘ 

25 “ 

3. : ; 72.5 0.5 

1. - y 73.0 : 1.0 

5. - 73.2 1.2 


Test 2—Heating on Overload 


Time in Temp. 
Minutes A B C D_ Rise °F 
0. 200 M.A. 10V. 72.0° 72 0.0 
1.5 - % 73.5 1.5 
2.0 74.8 2.8 
2.5 on = 77.0 “ 1.0 
_ 81.0 = ¥.0 


Test No. 3 was made to determine the 
dielectric strength of the insulating film. 
The leads from the direct current generator 
were reversed so that the cell was connected 
reversed and therefore did not pass current. 


Test 3—Reverse-Voltage Breakdwon 


B A Remarks 

0 V. 0.0 M.A. 

10 0.0 

20 0.0 

30 0.5 Film beginning to pass 
small reverse current. 

40 0.6 Film now passing small 
reverse current. 

50 0.9 Blue halo now evident. 

60 12.3 Breaking down of film 
evident. 

70 120.0 Complete rupture of 


film accompanied by 
scintilation of alumi- 
num, 


Test 4—Reverse-Voltage Breakdown When 
Ammonia Is Added (5 Drops Com- 
mercial Strength Per Cell). 


B A Remarks 

0 Vv. 0.0 M.A 

10 0.0 

20 0.0 

30 0.0 

40 0.3 Film beginning to pass 
small reverse current. 

50 0.5 Film now passing small 
reverse current. 

60 3.0 Breaking down of film 
now evident. 

70 180.0 Complete rupture of 


film. 


From Tests No. 1 and *\«. ’ »\ - ind that 
a current density of 100 milix. spercs per 
square inch of aluminum = :eet* can be used 
for intermittent duty but «he denvity must 
not be run above 50 millia peres per sgu tre 
inch for continuor'; ope: :fion. Puttirg it 


differently, a strip of ai. ‘ninem cne inch 
wide and immersed to a <ept.. vl one inch 
will pass 50 milliamperes ¢ vntinu. “isiy, but 


will NOT behave well if loaded « «ve this 
current density. 

Tests No. 3 and No. 4 show a very sharp 
dividing line between safe operating volt- 
age-per-cell and over-voltage. The blue 
glow appears at about 5 to 10 volts-per-cell 
below the point where the film begins to 
suffer. Scintillation, or sparkling, is posi- 
tive evidence that an over-voltage is being 
applied and that more cells are needed. 
The sparkling is due to the partial rupture 
of the insulating film. We find, on review- 
ing the tests above, that the voltage-per- 
cell should never, under any circumstances, 
exceed 50 volts per cell—and even that can 
be used only with the best of materials. 
Any single cell that shows sparkling of the 
aluminum should be examined and if the 
rest of the rectifier is operating well the 
sparkling cell should be washed out and re- 
assembled with new aluminum and new 
solution. [However the trouble may be due 
to the fact that the sparkling cell is the 
only one in good order and the sparkling 
is caused by the brave attempt of this 
single good cell to do the work of the whole 
string. Therefore if all the rest of the 
cells are dark it may be well to short cir- 
cuit, or remove, the sparkling cell to see 
if the rest of the string is working.—Tech. 
Ed.] Tests show that the addition of a 
small amount of ammonia tends to give ad- 
ditional strength to the insulating film. 
Compare the results of-tests 3 and 4. 


Summary and Design Rules 


In each string of rectifier jars allow one 
iar per 30 volts when borax solution is used. 
Remember this is in each string of jars; 
if you have a transformer with 1500 volts 
on each side of the center tap you must 
allow 1500/30 or 50 jars in each of the 
two strings, a total of 100 jars. 

The size of the aluminum is found by 
allowing a square inch for each 50 milli- 
amperes to be drawn; do not exceed this. 


*There is an entirely needless confusion about this 
business of the area of the aluminum electrode. A 
piece of aluminum sheet 5 inches by 10 inches 
represents 50 square inches of sheet aluminum— 
it decidedly does not represent 100 square inches. 
The size of a sheet of metal is determined by the 
trea of one side; what would you think of a tinner 
that tried to sell you a “square yard” of tin that 
measured 18 by 36 inches ?—Tech. Ed. 
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re Be Justice! 


Shreveport, La. 


irly every radio maga- 


idays carries some arti- 


of amateurs so as to 
e with broadcasting 
have planted a psy- 





chological seed in the minds of all B.C.L.’s 
so that they have an idea that the only 
source of interference to their reception 
comes from the amateur class. This isn’t 
fair to the amateurs, and such magazines 
should tell the whole truth about it. 

As an instance, a short tinie ago a prom- 
inent man of my town called me and asked 
me to come over to his house and show 
him how to tune his new set which he had 
just installed. Of course, his expectancy 
was at a high pitch. I went over and tuned 
in WWJ. The program came in clear and 
loud, free from any QRN; but just as a 
speaker on the program was getting weil 
warmed up, a ship station, KZP, began, 
called WSA, and drowned out Mr. Speaker. 
Immediately my friend exclaimed, “Just 
listen at those d---- amateurs interfer- 
ing*” (And this man lives in Louisiana!— 
Editor. ) 

Now this man had never listened in on 
a set more than an hour in his life, yet he 
immediately laid the interference at the 
door of the poor amateur! He had, how- 
ever, been absorbing the various radio mag- 
azines, and it is clear where he got his 
idea. He had.been reading about-the con- 
duct, regulation and restriction of the ama- 
teur to such an extent as to blind him to 
the fact that WWJ is on 517 meters while 
the amateurs are below 220. 

Of course, I explained the situation to 
him, and he apologized; but he could not 
understand why it was that the Govern- 
ment was so particular to regulate one 
class of interference and leave the other to 
run wild. That, of course, I could not 
answer. 

I am. a B.C.L. myself, but can read the 
code. When a telegraph station “slops” 
over into my program, I always try to 
catch his “sig.” I have heard these ship 
stations anywhere from 250 to 600 meters. 
For instance it was almost impossible to 
hear Mr. Lloyd George from KDKA on 326 
meters because of ship station interfer- 
ence. And when Mr. Woodrow Wilson 
spoke on the night of November 10th not- 
withstanding the shutting down of other 
B. C. Stations for the occasion, there was 
a constant interference from ship sta- 
tions. Tonight I was listening to a church 
service on 448 meters when the following 
government and commercial stations were 
heard: “NKB de NAT,” “KKN de NAT,” 
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“WCY de KEX,” “WSA de KOBN,” “WCY 
de KIT.” These are only a few, but I cite 
their calls to show conclusively that the 
interference to broadcasting at present 
doesn’t come from the amateurs but from 
other stations; and also to show a reason 
for a re-assignment of commercial and ship 
stations’ wave lengths, or for the better 
policing of the present wave lengths in 
this class. This is particularly pertinent 
since the Department of Commerce has just 
asked that amateurs kindly observe a fur- 
ther quiet period during the earlier evening 
church services on Sunday. 
Let there be justice! 
Bradford Hearn. 


Double Reception 


Farnham, Quebec. 
Editor, QST: 

Did you ever hear of an actual attempt 
to receive western DX during the silent 
hours while the family are receiving the 
broadcasts in the other room on the same 
antenna? I have tried it using the Rein- 
artz scheme of untuned antenna circuits 
by connecting the antenna coils in series. 
Results are fine so long as I do not try 
to tune to the same station with both sets. 
I can receive distant broadcast stations 
on the loud speaker; then go down on 
200 meters with the other receiver and 
log amateur DX signals to beat the band, 
all on the same antenna. This stunt 
ought to keep peace in some radio fam- 


ilies. 
A. J. Lorimer 


The Western Wireless Press 
Ass’n 
Spokane, Wash. 
Editor, QST: 

A movement has been started in the 
northwest corner of the United States 
which, if fostered and talked up by the 
amateurs of the coutnry, can develop into 
an institution of exceptional usefulness 
to the educational institutions of the na- 
tion. This movement has been styled the 
Western Wireless Press Association. It 
is an organization among high schools for 
the exchange of school news by radio and 
originated about two years ago at the 
North Central High School, Spokane, Wash. 
Form letters on the subject was first 
sent to the news editors of the larger 
schools in Washington, Oregon, Califor- 
nia, Idaho and Montana. The idea met 
with a hearty response among a number 
of high schools and that winter several 
of them printed a column of peppy news 
items in their school papers gathered from 
other schools by radio. 

However, about this time, broadcasting 
stations began to get in their work and 
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our old 1K.W. sawmill at the North Cen- 
tral school brought such storms of pro- 
tests from listeners that we closed it 
down. The next fall we set about raising 
funds for a C.W. set. Other stations with 
whom we had handled school news were 
undergoing a similar change. 

We have now finished the installation 
of a 100-watt C.W. set that was heard 
clear across the continent the first night 
we operated it. With the announcement 
of this fact in our school paper, requests 
came from schools in Washington, Idaho, 
Montana, and even one from the Central 
High School in Minneapolis, to revive the 
Western Wireless Press Association. Ac- 
cordingly we are now preparing to start 
the work again. North Central, 7YL, 
has four capable operators working under 
a regular schedule from dark till 7:30 P.M. 
every evening except Sunday, and from 
10:30 P.M. to 1:30 A.M. on Friday and 
Saturday nights. The operators will re- 
ceive school credits for this work. 
Schedules are being arranged with other 
high schools and within a few weeks we 
expect to be going in full swing. In a 
city where there is a school that does not 
own a radio set there are usually several 
amateurs in the school or in the city who 
are willing to co-operate in this work. 
Only news items of general interest are 
transmitted. 

The details of exchanging school news 
on a large scale have not been worked 
out as yet. In fact 7YL is very anxious 
to receive suggestions along this line. 

This is an idea that can grow and grow. 
If you amateurs are members of a school 
or are interested in the schools of your 
city, go to the news editor of your school 
paper wilth this proposition and start it 
going in your vicinity. It is worth much 
more than much of the “Pse-QSL-card” 
stuff that is now being relayed. 

A. L. Smith, 
Radio Station Director. 7YL, North Cen- 
tral High School, Spokane, Washing- 
ton. 


Things in General 


Ambridge, Penn. 
Editor, QST: 

You asked for some dope on the stand- 
ard waves that are sent out by WWV, so 
here is a bucketful. In the first place 
the signal strength on 176 to 200 meters 
was about five times that on 600 meters. 
There’s one strike against the idea of slop- 
ping over 200 meters. 

At the time the standard waves were 
being sent I was using a General Radio 
wave trap and filter to check with WWV 
and was very agreeably surprised to note 
that the wave meter was absolutely correct. 
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might even be possible to omit the in- 
ductance L,. Then the antenna inductance 
L, could be coupled directly to the primary 
inductance L,. This is not a very impor- 
tant change, tho. 

I don’t know what my plate current 
is as I haven’t any milliameter at pres- 
ent but the plates never show any signs 
of heating, while with direct coupling it 
was difficult to keep them from staying 
red hot all the time. 

The range of this set is better than 
before, the antenna current is about two 
amperes, and I have worked several 5’s 
in daylight. This morning at 10:10 A.M. 
I worked 5ZA, the distance being 570 
miles. 

Have found a way of working this set 
as a radiophone with no equipment except 
a microphone and a single-pole switch 
The scheme is to start the set oscillat- 
ing and after the set is in operation to 
close the switch S. The clip connected 
to this switch must be placed a little 
ways below the nodal point the proper 
position being one where the antenna 
current rises a little when the switch is 
closed. I always start the set with the 
switch open, otherwise it will not modulate 
well, 

I would like to see more of the gang 
try inductively coupled sets as I believe 
they can get farther and at the same time 
cause very much less QRM. 

Ed. Barricklow, 9CCV. 


Help the Bustan 


Washington, D. C. 
Editor, QST: 

In view of the fact that the Bureau of 
Standards, Radio Laboratory, has been en- 
deavoring to help the amateur by scientific 
research and the transmission of standard 
frequency signals, we feel that it is only 
just for us to recommend to our represen- 
tative in Congress, to make a larger ap- 
propriation for this good work so that 
the Bureau may still help the amateur 
as well as radio in general. It is a well 
known fact that the appropriations of 
Congress are not now enough to carry on 
the work at the Bureau. 

As you know, the Bureau has in the 
past calibrated receivers and wavemeters 
for the amateur at a nominal price. This 
service has been discontinued because Con- 
gress did not appropriate enough money 
to hire the personnel to carry on the work. 

Furthermore, we believe it our duty, as 
radio amateurs, to recommend to our fellow 
members of the A.R.R.L. to stress the at- 
tention of their representatives on this most 
important situation. We believe that the 
Bureau will greatly appreciate our interest 
in their work and if Congress sees fit to 
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make larger appropriations, the Bureau 
will endeavor to help the amateur. 

Hoping you will give this matter you 

most careful consideration and approval, 
we beg to remain, fraternally yours, 

O. M. Lewis, 3ALB. 

E. P. Kampf, 3CCK 


On Behalf of the Beginner 


Phoenix, Ariz. 
Editor, QST: 
have noted various articles for th 
hams but have seen very little in defense 
of the beginner. For the love of Pete, 
fellers, remember you were all beginners 
once and be a little patient with the am 
ateur who is just starting out. I am an 
amateur, I’m glad to say—so much so 
that I haven’t a license yet, but expect 
one as soon as the over-worked govern- 
ment clerks get to it. I have my set all 
ready and am “rarin’ to go.”” I have heard 
several amateurs talking about hearing or 
working so-and-so and how slow he was 
and they were not going to monkey with 
him again. Now that is strictly unfair. I 
“think” I know the code and can pass the 
10 per examination easily, but gee, we all 
get stage fright the first time we get a call 
and when a fellow starts out about 25 
per, spacing his letters any way to get it 
done with, signs off so dad-blamed fast 
that it sounds like a gattling gun, he 
leaves the poor beginner wondering who 
the deuce it was. It’s a grand and glorious 
feeling to hear a ham come back at you 
after you have answered his CQ but, if 
a guy sends QRS, be patient and remem 
ber you were a beginner once and the 
courtesy of the air is to be maintained. 
H. D. Wilson 


The Hot-Dog Ammeter 
Brooklyn, N. Y. 
Editor, QST: 
The hot-dog ammeter, although much 
used on the Continent, is utterly unknown 


7 Lane 


> 


in this country. The reason for this ap- 
palling state of things is the policy of the 
ammeter trust to “Keep ‘em ignorant of 
better things and they’ll buy ours.”’ The 
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writer discovered the use of the hot dogs 
as delicate current measuring devices in 
this manner: 

Last summer I took a trip to Scotland 
and after a month’s stay in that marvellous 
country I became even more Scotch than 


the natives. This was accomplished by a 
A HOT DOG UNDER VARIO CURREN 
e* Dog ae wrrer 
Ampere 


a 

, a ; 
A 
A 
A 


(Cvericedea 


uw 


‘ontinuous process of absorption. Then, 
on that momentous day, June thirty-first, 
while visiting the English station 1RUM, 
I first saw a hot-dog ammeter. The owner 
explained that he had conceived the idea 
one day as he stood with his nose flattened 
against the window of those small shops 
where they cook hot dogs over a gas flame 
while you wait. 

The technical description of the Hot-Dog 
meter follows: The age and size depends 
on the use it is to be put to. I have found 
that for heavy currents a bologna or liver- 
wurst is suitable. For delicate work the 
hot dog (canus frankfurtus delicatessen) 
is unparalleled. 

Figure 1 shows a complete hot dog 
meter. Figure 2 is a calibration chart 
showing the reaction of this meter to 
various currents. The hot dog in this 
case was 7.863 mm. by 3.1729 mm. 

In closing, it may be said that the nor- 
mal operating period is six months, after 
which time they may be cooked and eaten. 
It will be found that they will have a 
slight current taste. 

H. E. Fairman. 


STRAYS 
(Continued from page 61) 


If you expect to have that master os- 
cillator really stay on one wave, do not 
use a mercury type variable condenser for 
tuning the master circuit. It may stand 
the voltage but the mercury will invariably 
flop around and the signals will swing 
when you pound the key. If you do not 
believe it, set up your wave meter near 
the antenna lead and watch it change when 













QSsT 


best air condenser 
od for tuning the 


d From Texas 


ignals have reached 
es, always QSA. Last 
ghbors shot at me for 
at two in the morn- 
eg hole in the wall and 
f you would send me 
irds to stop this hole 
, wall. Let me hear 


se fF 


ned against the use 
vater glass) for water- 
will absorb moisture 
frequency resistance 
i dissolved in acetone 
Dissolve the cellu- 
and you will have a 
ils. A Southbridge, 
this as a cure for 


Sth meeting of the 
lirection, Mr. George 
yn, D. C., was ap- 
Board to fill an 
Bidwell, who is vice- 
ngton Radio Club, 
R.L. Railroad Emer- 
, & most important 
He is an able 
and of ideas, and 
Board. 


ties, 


taff wishes to thank 
mbers and friends 
day greetings show- 


Experimenter’s Section 


month will be very 
ttending to the cor- 
he section to talk 


continue to enroll 
ems, interest being 
eiving sets, antennas 
The roll is now 

en wanting to know 
neighborhood who 
same sort of work 
11 Editor, indicating 
what equipment they 
her detail as possible 


ely will not be an- 
correctly addressed 
tal work and noth- 
write about half a 
same letter. 





February, 1924 


Additional Problems 
Men are wanted to work on the follow- 
ing things— 
Curing interference 
lines. 
Preventing harmonics from sending sets. 
Preventing interference on twice the work- 
ing wave. 
Resistance and capacity of various sorts of 
coils. 
Curing the keying click. 
Screening X-ray and violet-ray outfits to 
cure interference. 
Frequency multipliers (getting 500 cycles 
or better from 60). 
Electrolytic Rectifiers 
available on this). 
3,000 meter and 10,000 meter R.F. Trans- 
formers for Super heterodynes (ur- 
gent!) 


from leaky power 


(considerable data 


The General Idea 
The general nature of the Experimenter’s 
Section is given on page 35 of the January 
issue. Come on in! 











AMATEUR RADIO STATIONS 
(Concluded from page 58) 


in the transmitter. The transmitting in- 
ductances, seen on the wall to the right 
of the picture, are rather out of the or- 
dinary and are constructed by winding 
wire in slots in six hard rubber strips 
mounted on a hard rubber slab. During 
the tests with American amateurs, slightly 
over two amperes were being put into 
the antenna on wave lengths in the vi- 
cinity of 100 meters. The high voltage 
supply for the plate of the transmitting 
tube is obtained from a 1,500-volt Mackie 
double-ended generator used in connec- 
tion with the usual filter condenser and 
choke coil. The generator is belted to a 
% h.p. D.C. motor. 

The receiver is the customary three- 
coil arrangement; primary, secondary and 
tickler, with tuning condenser across the 
secondary. It has a tuning range from 
100 to 1100 meters, being equipped with 
dead-end switches. Two English type 
D.E. tubes are used, one as detector and 
the other as an audio amplifier. During 
last year’s tests 56 American amateur 
stations were logged on this arrangement 
on a single morning. 

Mr. Partridge explains that, under fav- 
orable conditions, American amateur sta- 
tions transmitting on wave lengths slight- 
ly below 200 meters are received very well 
in England. On wave lengths from about 
180 upwards, however, the “hash” and 


“mush” from arc stations generally ren- 
der reception most difficult over there and 
of course the more tubes they employ the 
stronger the QRM 


is also. 
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“‘Knowing radio batteries 
as | do, I consider yours 
most remarkable”’ 


\ —a statement made by one of 
the most prominent radio 
engineers. 


The efficiency of your 
receiving set depends largely 
upon the quality of batteries 
used. 


That is why engineers, man- 
ufacturers, amateurs and the 
public at large prefer Burgess 
Radio Batteries. 
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ASK ANY RADIO ENGINEER” 























































BURGESS 


RADIO BATTERIES 


A Laboratory Product 


BURGESS BATTERY COMPANY 


Encineers - DRY BATTERIES - Manuracturers 
FLASHLIGHT - RADIO - IGNITION - TELEPHONE 


GENERAL SALES OFFice: Hares Trust BLOG... CHIcaco 


LABORATORIES ANDO WORKS: MADISON. WISCONSIN 
BRANCHES 


IN CANADA 
PLANTS: NIAGARA FALLS AND WINNIPEG 
SRARCHES: TORORTO ° MONTREAL ° Ss’. sone 
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This “C” Battery 
is a Wonder Worker 
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“HINGS YOU SHOULDN'T 


For Quality Reproduction 


OU can make the loud speaker respond with a new fullness and 
naturalness of tone. You can save money by adding months to 
the life of your “B” Batteries. These things you can do by using the 
new Eveready “Three” as a “C” Battery 
You already have an “A” Battery for the filament and a “B” 
Battery for the plate. A “C” Battery is connected to the third 
element of your vacuum tube, the grid, affording a control that is 
marvelous in action on audio frequency amplifiers. 


Asa “C” Battery the Eveready “Three” prevents distortion and 
excessive flow of current from the “B” Battery, lengthening its life. 
It is a wonder worker that saves its small cost many times over. 
Connect it in your audio frequency amplifier and note the difference. 
Full directions on the label and in “How to Get the Most Out of 
Your ‘B’ Battery,” a booklet on “B” and “C” Batteries, sent free 
on request. 

This triple-use battery can also be used as an “A” Battery in 
portable sets. Light and full of pep. Its third use is as a “B’ Battery 
booster. 

Use the Eveready “Three’—a tested product of the world’s 
leading electrochemical battery laboratory. It serves more radio 
uses and effects more economies than any radio battery heretofore 


developed. 
t you have any battery problem, Radw B ry Int hat Headquarters will solve it for you. Write 
G. C. Furness, Manager, Radio Division, National Carbon Company, Inc. 124 Thompson Ave., Long 


Island City, New York 


NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery Information 
New York San Francisco 


CANADIAN NATIONAL CARBON CO., | j Factory and Offices: Toronto, Ontarx 


EVEREADY 


Radio Batteries 


- they last longer 
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This new A Type 3B Armstrong Regenera- 
tive Radio Re s the height of perfection. 
It is equal to a nation of the Ace Type 
V and the Ace stage amplifier. Forvolume 
and distant r t it out-performs most sets 
costing a great more. The new Ace Type 
3B has a filame ewitch which eliminates ne- 
cessity of tur sut rheostats when set is 
not in use. S r $50.00 but worth much 
more. Has ger mahogany cabinet with 


engraved pane 





ACE TY CONSOLETTE 

This is the nm to the Ace Family. 
Has beautif s»hogany, wax finished 
cabinet. Set f a regenerative tuner, 
detector and s of amplification with 
built-in loud r. Due to the particular 
method of rosley coils it is excep- 
tionally sele« Has sufficient room inside 
Cabinet for ries, making a complete 
self - contain range receiving outfit. 
Phone jack « with head phones; 
Crosley multict ament switch, engraved 
Formica pans ‘ sll kinds of tubes. An 
efficient set at rkable price, $125.00— 
without tube ries 

Your d r can supply you. 

Ask for nplicityof Radio” 

—your vy is free. 

DEALI Write on your 

letterh r attractive sales 

propo 


Determining 


Quality 


RADIO set or 

product is no 
better than the 
science and skill 
that creates it. 


Those men in this 
Institution who are 
intrusted with the re- 
sponsibility of produc- 
ing up to the standards 
of Powel Crosley, Jr., 
are experts who have 
won. national recogni- 
tion in their chosen 
scientific field. 


Honest Merchandise uses Truth in Advertising 


Ace Type ice Type 3C Consolette manufactured under Armstrong U.S. Patent No. 1,113,149 





THE 


21* VANDALIA AVE. 


PRECISION EQUIPMENT CO. 


POWEL CROSLEY, Jr., Pres. 


CINCINNATI, OHIO 
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OW far have we progressed from the 
days when the minstrels, singing their ¢ 


self composed ballads to the accompani- 


ment of harp or lute, or telling their stories MODEL V/ $30) 


illustrated with crude ee weg ee ~~ Two Tube Set 
castle to castle in old England furnishing to the 

nobility, practically the only entertainment avail- MODEL XS 65 
able. four Tube Set 

Today every American, no matter how far re- MODEL XL 140 


moved from the centers of —s has a four Tube Set 

is reach up-to-the minute news and amusements : one 

ee monte have delighted the hearts of the With Built-in Loud Speaker 
nobility of old. The air is filled with merriment 
waiting to be captured and brought to your very 
fire-side. 

Radio is the magic wand that attracts to you 
the desired entertainment, Crosley Radio Re- 
ceivers are the instruments by which this enter- 
tainment may be clearly and distinctly converted 
into a true reproduction of the original 
voice thousands of miles away. 



















CROSLEY 





Rad Better -Cost Less 
You can own and enjoy a Crosley io Receiver. . 
Unique features and quantity production Radio Products 


have enabled us to offer the greatest value 
in radio ever produced. Actual tests by 
hundreds of satisfied users in all parts of © 
America have proven that in per- 
formance, Crosley Instruments 4 
are unexcelled. And the prices 
are remarkably low. 


Crosiey Model X-1 





Special mahogany I 
stand for Model X-J, |= 
$25 extra. he 
4) i 


A f j Cost of necessay ac- 


, 4 
" \ 
cessories $40 up. | 


lhe WANDERING MINSTREL of TODAY 


Crosiey Mode! X-J a > Crustey Modet VI 








MODEL VI—$30. A wonderful efficient two 
tube set, one stage of Tuned Radio Frequency 
Amplification and Detector. 

MODEL X-J—$65. A four tube radio frequency 
set combining one stage of Tuned Radio Frequency 
Amplification, a Detector and two stages of Audio 
Frequency Amplification. A jack to plug in on 
three tubes for head phones, the four tubes coupled 





up for loud speaker. 






housing the necessary batteries. 


Let a Crosley Radio Receiver Bring Perpetual 


Entertainment to Your Home. Crosley Manufacturing Company owns 
and operates broadcasting Station WLW. 


Mail this coupon Today 
CROSLEY MANUFACTURING COMPANY. 
Powel Crosley, Jr., President. 
218 Alfred St., Cincinnati, Ohio. 
Gentlemen :— 


For bringing in distant stations 
no set can excel it. 


For Sale By Good Dealers Everywhere. 
CROSLEY MANUFACTURING Co. of Crosley instruments and parts. 


Powel Crosley, Jr., President er eee re ee eee 


218 Alfred St. Cincinnati, O. 


| AGMrens 2. cece ccccrcccccccccccccccescesecccs 


MODEL X-L—$140. A duplicate of Model X-J 
except the arrangement and mounting into a 
beautiful cabinet with the addition of a built-in 
loud speaker and space in the cabinet provided for 


Please mail me free of charge complete catalog 








—The Largest Manufacturer of Radio Receivers in the World— 
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RADIO -SHOW 
CONVENTION 


OF THE 


SECOND DISTRICT 
The Fourth Anuual Second District Radio Show and Con- 


vention, under the auspices of the Executive Radio Coun- 
cil, Inc., will be held in New York at the 


HOTEL PENNSYLVANIA 
(GRAND BALLROOM) 


March 3-4-5-6-7, 1924 


See QST and Amateur Radio for Details— 
A few of the noteworthy features 





Over 50 of the best manufacturers; visit to the famous WJZ- 
WEAF studios; Amateur Club Booths and exhibit of apparatus; 
Initiation the R.O.W.H.!!! Contests, Lectures, Stunts, etc. 
Grand Banquet and Hamfest with everyone prominent in radio 


present. 





Genera! Admission—50 cts. (Inc. Magazine Program) 
Banquet—Season Pass—Hamfest-Trips—$5.00 


Make Your Reservations Early To 
Executive Radio Council—120 Liberty St. 


N. Y. C. 





— - « Ce ws i 
| 
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And remember this—the first cost of an amplli- 


fier is unimportant. 
amplifier for what it 
will render—the tone 


joesn’t have 
» Receiving is fun when one ¢ a 
emt of pesky distortion to struggle with. You 


eliminate distortion w 


SON. Your set operates more qule 


S eapee most important thing to know about an 


there 


between clear, mellow reception 
full of squeaks and squawks 


and squawks” into their sets through the 
of improper transformers. They 


mum amplification. 


3rd—The JEFFERSON 


What’s Inside 





amplifier is “What's Inside.” Outwardly 
is little vital difference. Inwardly there's 
he difference in the world—the difference 
and poor recep- 


radioists unconsciously put the ‘squeaks 


use 
have yet to 
that “RATIO” means absolutely nothing 
10 to 1. 9 to 1; ete. do not spell maxi- 











ery next time you buy an amplifier insist 
Genuine JEFFERSON for these 


A JEFFERSON is scientifically 


reasons : 


designed. 
The windings are carefully calculated to 
produce 100% amplification they are not 
built up to a ratio. 


line embraces a variety 
every demand—six 
Frequency types 


of amplifiers to meet 
Audio and two Radio 






As _ pioneer transformer manufacturers 
JEFFERSON Engineers designed audio 
— rs long before Radio reached its 


resent popularity You will appreciate 
JEFFERS< IN’S extra years of experience 





clearly — the volume is s_ greatly, increased — 
distant stations are easily tune ~~ 
You are invited to write pur Radio Ene = | 

Jepartment for ampli r.. 
tective descriptive literature is also avail able 
This service is gratis. ‘ 

Jefferson Electric Mfg. Co., 

oot een Tae asa 425. So. Green St., Chicago, Ill. 
y 


Results count—buy an 
will do—the service it 
and volume it will pro- 


zalefFfFerson = 


OKs per seomsitive 
axaptit ying Transfou mers 
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Generators — Motors — Dynamotors — Motor-Generators 
Stand Supreme in Wireless Field 





This Special 4 Unit Set made for Wis. Dept. of Markets—the largest Broadcasting 
Station in existence. A 10 H.P. Motor—two 1000 V., 2000 W. Generators to operate 
in series, producing 2000V. and 4000 W. and one 12 V. 2000 W. Filament current 
Generator. 

SEND FOR BULLETIN 237A listing over 200 combinations. We design and develop 


Special Apparatus for Special Purposes. 





BATTERY CHARGER , 
Many Sizes with or with- DYNAMOTOR 


out panels Sizes to fit all requirements. 
OLD BY PRINCIPAL DEALERS EVERYWHERE 
ELECTRIC SPECIALTY COMPANY 
225 South Street, Stamford, Conn., U.S.A. 


Pioneers in developing High Voltage Apparatus 

















Sexton Condensers 
: y \ Double Knob Vernier 
eat - (Balanced Model) 


te MARARAPAD va FURNISHED WITH 3” BLACK 
SI m4 ae -_ BAKELITE DIAL AND VERNIER 
= \ BUTTON 


Incorporates the following fea- 
tures: 
Ball Thrust Bearing between 
Vernier and Rotor Shaft. 
Half Capacity Switch. 
Pig-Tail Connections. 
Genuine Bakelite End Plates. 
Exact and Uniform Spacing of 
Plates. 
Write for Circular “R.” 
The Hartford Instrument Co. 
No. 43-BD 308 Pearl St., Hartford, ,Conn. 
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Radio Frequency 
Ammeters 





Type 127A Type 127B 


HOT WIRE AMMETERS 


All transmitting sets, and continuous wave sets in particular, require am- 
meters to obtain the best results. You cannot depend on the other fellow’s 
ear. The circuits from input to output must be adjusted by ammeters. 


The hot wire ammeter is the universal meter for this service. It is adapted 
for direct current, low frequency alternating current and for radio frequency. 
It can be checked at any time on direct current and will be equally accurate 
on radio frequency. As this action depends on the fundamental I’R law, it 
always measures actual effective amperes. 


We recommend for this service our Type 127 hot wire ammeter. This 
meter employs a platinum expansion element and is rugged and reliable. 
The diameter is three inches and this meter is made in front-of-panel and 
flush-mounting models. It is supplied in a variety of convenient ranges. 
The price is also right. 


PRICE $7.75 


SEND FOR FREE RADIO BULLETIN 916-Q 


GENERAL RADIO COMPANY 


MASSACHUSETTS AVENUE AND WINDSOR STREET 
Cambridge 39 Massachusetts 


Do net confuse the products of the GENERAL RADIO CO. with those of other concerns 
using the words “General Radio.” The General Radio Co has been manufacturing radio and 
scientific instruments for many years. It has no affiliation with any other company. 
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You will marvel and be thrilled by the 
performance of 


Federal 


Radio Parts 
Always 


Ideal Gifts 


Groups of Federal Radio 
Parts to make complete 
sets. 


Federal Telephone and Celegraph Company 


Factory: Buffalo, N. Y. 


Boston York Philadelphia Chicago San Francisco Pittsburgh 
Br Canada London, England 










































—_ . 2M 
STANDARD 
of 


EXCELLENCE 


for audio amplification 


With all tubes 
In all stages 


FANSTEEL 


Balkite 


PATENTS 


A MER IRAN 


RADE MARK REG.U.S. PAT.OFF 





APPLIED FOR ‘Ra He ry Charger 


Noiseless and Indestructible 


A new charcer \ 6 volt batteries. 
Entirely nois moving parts to ad- 
just or get 1 no bulbs to break. 
Cannot « } or short circuit 
the batter while the radio set is 
in operatior e and unfailing in 
action Sent pt of price if your 
dealer car 


Price $18 (nxt 


Dept. Q2 Fa Products Co., Inc. 
North ago, Illinois 

















Improve your set with an AmerTran 


Its flat-top, distortionless amplification curve 
assures faithful reproduction of speech and of 
music over the full musical scale. 

In one stage audibility is increased 30 to 40 
times in the flat part of the curve, depending 
on the tube constant—the amplification is ap- 
proximately &. times the tube constant. Send 
for Circular 1005. 

Type AF-6: turn ratio 5:1. Price $7. Ask 
your Electrical Dealer; or, sent carriage charges 
collect. 


American Transformer Co. 
Designers and builders of radio 
transformers for over 22 years. 


176 Emmet Street, Newark, N. J. 
EAM MMMM TAM 


INOUUOOTOUTUTUUOVGEUULAUONOSHAOSOOQOQUONLOOSQOQUOOOUUUUAOOOOOOONOOOUOUUOUUAOUUUUOOUOOO OOOO UUARNREDNEONMAUUEAUOOUOAONGAOOOAOOQOGOOQOOUOLUOOGOOOUOOOUOUUOOUUOUOUOUUOUNGSEOAAGAOUANA ANE 
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MAIL COUPON 


for interesting facts 
about batteries 

















ULL voltage battery current all the time! That’s what i 

you want. Westinghouse Radio Storage Batteries will | 
give it to you. No more operating with run-down bat- 
teries! No more sudden drops in battery voltage! No 
more throwing away worn-out batteries! Westinghouse 
Batteries last. They hold their charge. They can be 
easily recharged. There’s a size and type for every radio 
need. Built by Westinghouse, you know it’s RIGHT! ' 


Westinghouse G@isra ASE Batteries have one-piece clear glass cases, with solid 
glass cell partitions and high plate rests (deep sediment spaces). Perfectly insulated 
against current leakage. “A” Batteries. 2 volts, for low-voltage tubes, such as 
WD-11 and WD-12. 4 volts, for tubes like UV-199. 6 volts, for tubes UV-201A 
or C-301A. Also rubber-case types. “B” Batteries. 22 volts. Regular.and quad- 
ruple-capacity types. “C” Batteries in 6-volt units. i 


WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa. 


ESTINGHOUSE _ 


Westinghouse Union Battery Co. 
| Swissvale, Pa. 
Send me Westinghouse Radio Battery 
| Folder A-3-D. 
"A" SB end “E* | 
| 
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HOMMELS STOCKS are ALWAYS — 
COMPLETE 
wailing to serve you promptly~ 













oe 





en 


Bulb 
























AMATI 2S - Enormous stocks of high grade nationally advertised radio equip- 
ment are always carried by this organization to assure prompt 

Tell us ’ : 

. Y shipments any time anywhere. 

poy mi Hundreds of dealers throughout the country have found “Hommel 

=S wae oe ” Service” most dependable and satisfactory. A trial order will con- 


—. . vince you of Hommel ability to serve you likewise. 


see are 
supplied Dealers—Let us send you the new Hommel Encyclopedia 246T. 


"530-534. FERNANDO ST. HOMME = Lc | PEM 





























A‘*200,000°° COMPANY 







WEIGHS 
ONLYZZ » 1 stands squarely back 
802 ne N of the rantee on 






every Scientific headset 


\JSEND NO MONEY! 
rder TODAY 
3.000 oums. by Postcard 







(ci io t 


’ TO DESIGN 





id 










We Guarantee The Scientific Headset to be the greatest 


value on the market. Try it for five days. If not satisfactory send it 
back and your? money? will be refunded immediately. Circular? on 
request. Dealers wanted. 
THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. Derr. G BOSTON, MASS. 
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Important Announcement About Radio Panels 


PLSCTRASOIE is the latest addition to the famous family of 
products whose names end in “Sote”’. 

The unvarying high quality of these celebrated products has made 
THE PANTASOTE COMPANY, Inc., well known the world over. 
Listen to what the U. S. Bureau of Standards says about 


ELECTRASOTE for Radio Uses: 


“Electrasote has an average phase difference of about 1.8 de- 
grees. Since phase difference is a dependable property on 
which to base an opinion of a material for use in radio appa- 
ratus, it seems to us that in this respect Electrasote is as good 
or better than the average phenolic insulating materials for 


such uses.”’ 


Here’s What You Get in ELECTRASOTE 


1 HIGH QUALITY—Electra- 

* sote is as good as any 
other panel material regardless 
of price. High Surface and Vol- 
ume Resistivity. Low Phase Dif- 
ference. Absence of Abrasives. 
Cuts clean without dulling tools. 


2 LOW PRICES—From 25 to 

* 50% lower list prices than 
any other standard high quality 
Panel Material. 


3 FINE FINISH—E£Each panel 

* finished in a high gloss fin- 
ish on one side and a very fine 
satin-grained finish on the other 
side, thereby filling the bill what- 
ever the demand. 


INDIVIDUAL PACKAGE— 

Every Electrasote Panel 
wrapped in a durable, attractive 
envelope. 


ON SALE AT GOOD RADIO DEALERS 


JOBBERS AND DEALERS: Write for our attractive proposition. 
Some territory still open. 


Address all communications to 


M. M. FLERON & SON, INC. 


Exclusive Sales Agents for Electrasote Radio Panels 


113 North Broad Street - 


- Trenton, New Jersey 
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ORD! FROM DEALER 


JEW! 


PATTERN No. 95 


RADIO 
TEST SET 


has been de- 

demands coming 

experimenters, 

d dealers in radio 

ipplies, for a com- 
r outfit. 


ranges of read- 
iking practically 
iry in connection 
g sets, it has 
designed for the 
teristic curves on 
nly extra equip- 
ng the batteries. 
ruments, any of 
ed independently, 
filament ammeter, 
ltmeter, a 0-120 
0-10 plate milli- 
10-0-10 grid volt® 


Instructions 


$75.00 


for Circalar 


ELECTRICAL 


TRUMENT Co. 
NALNUT ST. 
HICAGO 
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Simple as 
A-B-C 


Longer distance and clear sig- 
nals are the pleasing results 
which you can be sure of when 
both the A and B batteries of 
your radio set are storage bat- 
teries. No other source of power 
for radio equals the storage bat- 


tery. 


The Valley Type ABC Battery Charger 
is so simple and so easily operated that 
it makes storage batteries the most con- 
venient and inexpensive source of power 
for radio. Enjoy radio at its best. Use 
storage batteries and charge them with 
the Valley Type ABC Battery Charger. 


The Valley Type ABC Battery Charger 
is made to charge: 


2-volt Peanut Tube Batteries 

6-volt A Batteries 

6 and 12-volt Automobile Batteries 

1 to 4 B Batteries 
Bakelite panel, glass top. Harmonizes 
with any receiving set. And as simple 
as ABC to operate. Plugs in on the 
light socket like a lamp and connects to 
battery by means of regular battery 
clamps. 


At all good radio shops. 


VALLEY ELECTRIC CO. 
3157 S. Kingshighway St. Lousi, Mo. 











ee 














ARE YOU HAVING TROUBLE GETTING 
SHORT WAVE SIGNALS ? 


The WC-5-SW shown above picks up signals on wave lengths from 
90 to 380 meters sharp and clear. It is the most practical set for 
low wave specialists. Built by short wave experts the WC-5-SW 
eliminates the trouble which transmitting amateurs are having with 
ordinary receiving sets. If you are interested in getting better 
results it will be to your advantage to investigate the WC-5-SW. 
Enthusiastic operators from all parts of the country write us prais- 
ing its efficiency. 


WC-5-SW 


Built especially for Transmitting Amateurs 


The WC-5-SW is a 4 tube set. Oneg rent. Tuned Radio Frequency sharp- 
stage of tuned Radio Frequency ampli-3 est known and most selective principle 
fication is employed ahead of the de-¥ ever adopted. Plate potential non- 
tector to make it super-sensitve. Two critical. Mono-block tube socket. No 
stages of audio frequency are used grid plate leads on audio amplifiers. 





to bring up the signal strength. Uses 
any type of tubes. Gives perfect con- 
trol of audibility. Detector rectifies 
only. Uses antenna compensating con- 
denser. Only two control adjustments. 
Pure negative biasing on all tubes. 
thus marked saving on B Battery cur- 


Audio amplification absolutely neces- 
sary when using low efficiency receiv- 
ing antenna, i.e., underground or in- 
door. Mahogany cabinet, piano rub 
finish. Rabbited-in pane], Split lid 
cover. The price is only $85.00. 





Write for complete description and illustrated 
folder on this practical set for low wave 


specialists. 


All transmitting amateurs will be 


interested in this literature. 


OTT RADIO, Inc. 


224 Main Street 


La Crosse, Wis. 
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Cover the Continent— 


Every radio enthusiast is interested in long 
distance reception. No matter how loud and 
clear the nearby stations come in, the big 
thrill comes when you hear a station thous- 
ands of miles away. 


Stromberg Carlson. 


RADIO HEAD SETS 









Send for our enable you to utilize every bit of energy that 
- 5. Re, your set picks up. The layer wound and 
gheut theses layer insulated construction increases their 
sets. capacity and enables them to function prop- 


erly under the high plate voltages now in 
use for loud speaker hook-ups. 








STROMBERG-CARLSON TELEPHONE MFG. CO., ROCHESTER, N. Y. 
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To Our Readers Who Are Not A.R.R.L. Members 
Wou t you like to become a member of the American Radio 
Relay Li We need you in this big organization of radio ama- 
teurs, th: y national amateur association that does things. From 
your reading of OST you have gained a knowledge of the nature of the 
League and what it does, and you have read of its purposes as set forth 
on page | every issue. We would like to have you become a full- 
fledged 1 iber and add your strength to ours in the things we 
are unde? ng for Amateur Radio, and incidentally you will have 
OST del | at your door each month. A convenient application 
form is |] below—clip it out and mail it today. 
1924 
American | 1y League, 
H nn. 
nely interested in Amateur Radio, I hereby apply for membership 
in the An lio Relay League, and enclose $2 in payment for one year’s dues. 
This entit receive QST for the same period. Please begin my subscription 
with the — issue. Mail my Certificate of Membership 
and send ¢ e following address. 
Station cal y -”. = Sd 
Grade operat cense, if any 
Radio Clu! which a member... 
Do you know a friend who is also interested in Amateur Radio, whose name you might 
give us so w ay write to him too about the League? sesh ielbind 


a 


wm a ET 
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YOUR SET WILL 
BE A MUSICAL 
INSTRUMENT 


WHEN YOU USE 


THE THORDARSON SUPER 


AUDIO FREQUENCY AMPLIFYING TRANSFORMER 


Heretofore, audio frequency amplifying transformer manufacturers have 
given too much attention to volume of amplification and have sacrificed the most 
important function of their transformers,—that of perfectly reproducing the 
broadcasted programs. Consequently many listeners have complained about the 
musical qualities of radio reception. 

No matter how good your phonograph, you could not expect to obtain good 
music from a poor record. Likewise, although your loud speaker be the best 
you cannot expect to enjoy radio reception if the signals you put into it have been 
distorted in the process of amplification. 

The new THORDARSON SUPER Audio Frequency Transformer was 
-d to correct the shortcomings of amplifying transformers of the past and 
embraces the following cardinal features: 

1) Perfect reproduction of voice and instrument. 

2) Even amplification over the entire musical range. (You 
will be surprised to hear the amazing reproduction of the 
bass notes). 

(3) Increase in volume to the extent that tonal purity will 
permit. 

This SUPER TRANSFORMER is the result of several months research 
work in the thoroughly equipped Thordarson laboratory and represents the cul- 
mination of twenty-eis cht years experience in manufacturing small transformers. 

Such leading set manufacturers as the Colin B. Kennedy Company, Chicago 
Radio Laboratories Company (Zenith), and the Western Coil and Electric Com- 
pany (Radiodyne) along with many others proclaim the merits of the THOR- 
DARSON SUPER TRANSFORMERS. 


Install a pair of Thordarson Super Transformers now and your receiving set 


will be converted into a real musical instrument. 


YOUR DEALER HAS THEM 


THORDARS 


CHICAGO — ILLINOIS 















| 
- 
) 
: 
: 
) 





SIGNAL 


New 
Variab le 


Positive 
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est tuning 
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Pigtail con! 


Special bu 
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DeLuxe 
Contact 
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Na-ald Del 
No. 40( 


90 


ROSE RADIO AND ELECTRICAL SUPPLIES 





Vernier Nene 


yyy dda 


Condenser 


Vernier and Ro- 


" p ; ’ yy 
igned Vernier clos- ye) as 
e , Ensures: 
irge dial. Closest tuning obtainable. 
ldering terminal. Positive contact. 
. Vernier and shaft. Clear signals. 


Less interference. 


Ask your dealer to show you the new Signal 
Vernier Variable Condenser. Catalog on request. 


Factory and General Offices 
1915 Broadway, 


Menominee, Michigan 





- 
go Minneapolis, Montrea', New York, Pittsburgh, St. Louis, 
an Francisco, Toronto, Philadelphia, Los Angeles. 


‘ll find our local address in your Telephone Directory 











ARE YOU A 1923 MAN? 
[IF YOU ARE—GET OUT OF THE RUT 


with leaps and bounds since last year—to be a 1923 man is to 
year’s results—Broadcasting and CW will accomplish wonderful! 
Winter and for you to share in these coming successes—both 
itting—you need a good set, made from the latest and most 


ROSE RADIO HAS IT !! 


(and I don’t mean maybe) 


STREET, NEW ORLEANS, LA. 











~ 


NA-ALOQ 


De Luxe Socket 


ninated phosphor bronze con- 
f the Na-ald De Luxe Sock- 
firmly on both the ends 
of tube prongs, keeping 





RADIO “‘B’’ BATTERIES 


face clean and insuring clear At Factory Prices \ 
- ad , . Greatest radio “B” battery on market. Full number 
Bue py voltage taps: QUALITY GUARANTEED; LOW- 
n appearance and workman- EST PPICES; brings in concerts LOUDER AND 


STRONGER: will work on any tube or loud speaker. 
Order by number TODAY with check, money order 
or pay postman C. O. D. 


MANUFACTURING CO. 





makers of Radio Sockets No. 222B 22%, volt variable, regularly $2.25. .$1.52 
Dials in the world. No. 222A 222 volt variable, regularly 3.00.. 1.85 

ss Springfield, Mass. No. 245A 45 _ volt, 8 taps, regularly 5.50.. 3.25 
63 Witew %. AYRES BATTERY CORPORATION. Cincinnati, Ohio 
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RADIO FREQUENCY 
AMPLIFICATION 


WITH 


Ballantine Variotransformers 


(Patents Pending) 





Model 5 $9.60 





Complete Unit $15-00 


“TURN THE KNOB” 
1. Continuous variation in wave length. 
Self-contained and shielded. 


3. Control of regeneration and tuning by 
single knob: no potentiometer. 


4. Fits your set —either base or panel 
mounting. 


5. Improved tone quality. 


tag 


“Radio Frequency Amplification with the 


Ballantine Variotransformers’’ — a 25- 


page booklet— mailed free on request. 


BOONTON RUBBER MFG. CO. 


Pioneers in Bakelite Moulding 


124 FANNY ROAD BOONTON, NEW JERSEY 
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CHELTEN QUALITY RADIO PRODUCTS 


Ene Heavy Gouge Plstes 







Cahierated 


THE LATEST IN nu vue THE CHELTEN 


Kae Cntroiiing 


CONDENSERS ‘3c Prats RADIOSCOPE 


Grooves Pert Firm Grp 


oo Peedang Post Connectors Screw Pad Tapped 
(Covered by Deal 


Prevent: Contact Between 
Stator end Rotor Plates 





Accurately spaced heavy gauged plates mounted between Bakelite gate. a special Chelten 9 Plate 
Vernier, and mar ther improvements makes the Chelten RADIOSCOPE stand out as one of the most 
selective and satisfactory Variable Condensers money can buy. The 9 plate Vernier will surprise you 
with ite unusual! selectivity. You'll find stations you never imagined your set could receive. Made 
in 45 and 23 type. 


be used as a Vernier with Specially designed as a Neutral- 

variable condenser. Its 13 izing Condenser of Low Capa- 

makes possible unusually city. Has 9 plates. A turn of 

eraduation of capacity. Will the kmob changes the adjust- 

se the efficiency of all ment without body capacit 

better circuits. Costs effect. Absolutely retains ad- 
$1.50 justment. Price but $1.75. 

Send for Catalogue of Chelten Radio Products 


THE CHELTEN ELECTRIC COMPANY 
Stenton Avenue, Philadelphia 


y {ELTEN MIDGET VERNIER CHELTEN MICROFARAD JR. 
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Tie TRIPLE SERVICE | 
Ba tery, 




















wre, 4 
t CHARGES 
: RADIO ” ) 
nme 
- _ 
<3 Rapioe 3} 
Who we ~ 
we . Barrens F 
Yomances - : 
_ auro ;it 
Keep a Record the Stations You Receive a — 
With a Moon Radio Log Book rye 
The only } es you a complete, per- ) 
manent record eption over a long period. 
A book bound rable cover giving such the FF charger—a success for many years. 
valuable inforn he Morse Code; latest ) mm 4. shockproof—self exciting — automatically 
list of broa tations with new wave tapers charge. Attach two wires—turn switch--a | 
lengths and t of slogans of the . Sine and a few hours charges the battery. No 
various broad ns; logs for over two ( fluids to spill or corrode—no expensive parts to re- 
hundred day nluable information for ) place. Satisfaction guaranteed. Price $15 to $28. 
the amateur , ) Look for the FF—buy none of the imitations—write 
10 MONEY ) for literature explaining many exclusive features 
Just send ler in a letter or on a ) also name dealer who can furnish the genuine 
postal card ar mmediately send you a ) article. 
copy of the M IO LOG You will pay 5 
sear pentenes plus a few cents for | } THE FRANCE MFG. CO. } 
insurance and Present edition limited, ( 
so mail order 31 Berea Road, Cleveland 
MOON RADIO CORPORATION } ¢ 
nway Av EE 








92 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 





























AGNAVOxX instruments are never subject to 
those internal interferences which, at critical 


moments, are so apt to mar the performance of or- 


dinary radio reproducers. 


To measure the success which Magnavox engin- 
eers have accomplished in the design and manu- 
facture of Magnavox products, remember that they 
have been sold in far larger quantities than any 
other radio units in the world. 


Magnavox Reproducer 
R2 with 18-inch curvex horn 
$60.00 
R3 with 14-inch curvex horn 
$35.00 
M1 with 14-inch curvex horn. 
Requires no battery for the 
field $35.00 
Magnavox Combination Sets 
ALR consisting of electro-dy- 
namic Reproducer with 14- 
Magnavox Produc 


Writ e for new 


ts ate for sale 


everywhere 


ut Registered Ma 


in. curvex horn and 1 stage 
of amplification $59.00 


A2-R consisting of electro-dy- 


namic Reproducer with 14- 
in. curvex horn and 2 stages 
of amplification . $85.00 


Magnavox Power Amplifiers 


Al—lI-stage $27.50 
AC 7. 2-stage $55.00 
AC-3-C—3-stage $75.00 


avox Dealers 
Magnavox Radiot atalogue. 


THE MAGNAVOX CO., Oakland, California 
New York Office: 370 Seventh Avenue 


Perkins Electric, Limited, Toronto, Montreal, Winnipeg 
Canadian Distributors 











ee... 
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Sterlin 
Manufa 
Compan 
2833 


Clevela 


GENER 


Driving “ 


’ 
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Made 
Dubili 
Ball B 
Half Cas 
We a 
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Microp! 
Navy 
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EKSAI 





Prepa 
P. F. BI 
NORWALK, 


\L_ ELECTRIC DOUBLE CURRENT GENERATORS 








Sees all - 
Tells all - 
Saves all - 
























Like the motor meter on an automobile, the 
filament meter of your radio set is the signal 
that says: “Danger” or “All’s well’. 

Don’t take a chance on burning out your tubes 
because you do not know the 
voltage conditions. Set thé Ster- 
ling meter to work guarding 
your property and saving you 
worry and unnecessary costs. 
Unusually accurate and relia- 
ble. Magnetic type. Flus) 
mounted type and require a 
hole in the panel only 2” in 
diameter. Price $4.00 & $5.00. 

















May Be Used as Dynamotors for C.W. Transmission 


Plate Voltage Mills 
550 130 
400 90 


United States Army Air Service. Equipped with a 
ter System. Using 2 4 MF. 1800 volts Mica Condensers. 
ngs Equipped. All new, in original cases. Price $29.75. 
With Order—Remit by Money Order to Facilitate Immediate Shipment 
CW-936 Sub Chaser Telephone Transmitting and Receiving Sets 
te Control System, Power Amplifier, Loud Speakers, Tubes, Spare 

Can be tuned down to 150 meters. Absolutely new sets. 
’ Tuners Type CN-240, Tuning Range 1000-30000 meters. You 

for long wave reception—SPECIAL PRICE $75.00. 

RADING CO., 1515 Eastern Parkway, Brooklyn, N. Y. 

















PYREX 


LEAD-IN 
INSULATOR 















THs new booklet onthe 
care and operation of 
and 


is now ready. 

ntains 36 pages of val- 

$3.75 uable information on 
radio apparatus. Your 

Complete copy mailed free on re- 


quest. 
anywhere in U. S. 
CHBERGER & CO. 





154 West Lake Street A post card from you will 






OHIO | || CHICAGO, ILLINOIS bring hin 0-perecatalce._| 
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ELECTRAD 
PRODUCTS 


THEIR QUALITY ABSOLUTELY GUARANTEED 


You are safe when you buy Electrad Products. They are 
absolutely guaranteed, electrically and mechanically, to 
be of the finest materials and workmanship. 


Most good dealers carry them because they are fairly 
priced, and give their customers good service. 


Double Your Distance with an 


ELECTRAD VARIOHM ELECTRAD INDORARIAL 


Ideal for sharp tuning. Won- 
derful directional effects. Par- 
ticularly effective where sev- 
eral local stations are broad- 
casting at once. Can be used 


The latest inventior in grid 
leaks. A simple turn of the 
knob and you can get any re- 


sistance from % to 30 megohms. . 
also as ground. By using In- 


dorarials for antenna and 
ground you can get any coup- 
ling you desire. Hang on 
standard condenser A bsolute- t wall, door or lay under rug. 
ly guaranteed 


Eliminates circuit noises, i 
moisture proof and non-micro- 


phonic. Is equipped to take any 


ELECTRAD LEAD-IN ELECTRAD GRID LEAKS 


Fits under closed windov an = 

be bent to any shaps Covered = 

with fireproof insulation which 

prevents grounding of wet 

window sills. No holes in win- j : 

dow frames and take the 

place of unsightly porcelain Absolutely uniform unvarying fixed resistance. 
tubes Fitted with Fahne- , iperior product of dependability, in all resist- 
stock Clips ance from \% to 10 megohms. Price 


30 cents. 


Dealers: Write for samples and details on our special group assortment. 


ELECTRAD), Incorporated 


Dept. “G’’, 428 Broadway, New York City 
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207 First St., 





HEATH’S 


Radiant Condensers 


WV t i 


leath Radiant 
panel, you 
m. They will 


sctly as the day 


\bsolute align- 
because the 
against warp- 


y the Heath pro- 


ind tempering 


ERMANENTLY 


Vern 


Adjustm 


ducit 





with a Hairline 


ent 


idjustment—re- 


into teeth cut 
ate. Ordinary 
to infinite fine- 


positive adjust- 


clash. 


MN t 


00 klet and the 


t Radiant dealer. 


; 


TH RADIO & E 


LIS! VERNIER TYPE 


Newark, N. J. 


land knob. .$5.00 
sland knob. . $5.50 
sland knob. .$6.50 


LEC. MFG. CO. 




















ALWAYS 


WIQY 
QQ 





WO WY W 
\\ 


Eas 


——— 
Radie 








OOUNE 


**The Voice of the Nation’’ 


NO LOOPS — NO ANTENNA 


The RADIODYNE is operated by simply 
grounding to a water pipe or radiator, and 
throwing a few feet of wire on the floor. Uses 
any standard tubes—dry cell or storage bat- 
tery. Extremely selective. Simple to oper- 
ate—only two controls. 


Stations within a radius of 2000 miles can 
be picked up on the loud speaker; any wave- 
length from 200 to 700 meters. 


Price $150.00 


For use in apartments, boats, automobiles, 
railroad trans, etc., the RADIODYNE is en- 
joyable where other receiving sets would not 
be practical. 


When interference, strays, static, etc., make 
other types of reception utterly useless the 
RADIODYNE picks up broadcast programs 
clear and distinctly. 


TO THE A.R.R.L. 


We preciate your efforts in boosting W.C. sets and 
are always pleased to furnish full information about 
them to members who have not yet had the oppor- 
tunity to operate a Radiodyne. We want every mem- 
ber to know the merits of this efficient outfit. 

Jast drop as a line and we will see that 

your enquiry gets prompt attention 


Western Coil and Electrical Co. 
305 Fifth St., Racine, Wis. 
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THREE A’S 
For Six-Volt Tubes 

For Two-Volt Tubes 
For Four-Volt Tubes 








If you take radio seriously 


OU want to tune in distant stations, 
but there is another thing you want 
just as keenly—to get what you get clearly 
No matter how far or how near the sta- 
tion is, for greatest clearness and for all- 
round satisfaction, you must use storage 
batteries. Once you hook up to Exide Radio 
Batteries you will never be satisfied with 
anything less. They give uniform current, 
smoothly, quietly, over a long period of 
discharge. Like good little boys, they are 
seen and not heard. 


For low-voltage tubes 

The two newest members of the Exide fam 
ily are midgets in size but giants in power. 
These sturdy little A batteries weig 
five and six pounds each. They furnish in f 
measure that uniform and unfailing power 
so essential to clarity and distant reception. 

They were specially designed for WD-11 
and UV-199 vacuum tubes, but can be used 
with any low-voltage tube. The two-volt 
Exide A Battery consists of a single cell. 
It will heat the filament of a WD-11 or 
other quarter-ampere tube for approxi- 
mately 96 hours. The four-volt A battery, 
having two cells, will light the filament of 
a UV-199 tube for 200 hours. 


h only 


For six-volt tubes 


Like all Exide Storage Batteries, the Exide A 
Battery for six-volt tubes is dependable and long- 


THE ELECTRIC STORAGE BATTERY COMPANY, 


lasting. It is made in four sizes—of 25, 50, 100, 
id 150 ampere-hour capacities. 


On land, at sea and in the air 


It is the experience back of Exide Batteries that 
kes the Exide give such exceptional service in 
dio. = is an Exide — ry for every purpose 
Exides run trucks, 1 light automobiles, 
operate drawbridges, pr ae under the sea a ma 


f the world’s sub 


star an 














s, send your voice | 
t re every ti 
the te eph ne 
\ { f all V- 
t icom l 
» plants b ot ae 
lat sea are | Exide B Battery 
equl d with Exide 
Batteries. The Leviathan is Exide-equipped. The 
giant dirigible ‘‘Shenandoah”’ carries Exide Bat 
teries for ignition, lights and radio 
It does not pay to get any but a known-to-be- 
reliable storage battery for radio. Exide Radio 


Batteries are sold by radio dealers and Exide 

Service Stations everywhere. Ask your dealer for 

~e klets describing in detail the Exide Radio 
Batteries, or write us direct. 


Exide 


RADIO BATTERIES 
PHILADELPHIA 


Manufactured in Canada by Exide Batteries of Canada, Limited. 133-157 Dufferin Street, Toronto 
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Omega Durham, 


A tip for the | Friend of | the 
Set Building Industry 



























You fe d sets for the “friendship we 
trade” | te of the “service” problem. L 
Custom y fussy about results—par- 

ticularly nd mushy tones. Not so? 

Well, D Variable Grid Leaks will help 

you out nner. They are instantly ad- 

justa es—in any hook-up. With 

them jy perfect control of oscillation. 

Natur t full benefit of regeneration. 

Use Du ery job. Then, like ourselves, Buy 

rou cal atisfaction. 

’ from 


gives more details. 
from dealer or write 
tion Guaranteed 


your dealer 


Durham Variables—75c 


No. 100 —1,000 ohms to 0.1 megohms 
No. 101 —0.1 megohms to 5 megohms 
No. 101A—S megohms to 10 megohms 


Manufactured by 


DURHAM & CO. 
1936 Market St. Philadelphia 


Dealers :>—Among the 40,000 readers of QST are 
the very finest technicians of the amateur set 
builders. Their recommendation carries weight. 
Their business in your store carries profit. 






HAM base—30¢ 














MIDGET ANTENNAE 








Not a t a tube—2 inches long % inch round—No lightning 
arrest ed 
Long d reception without the inconvenience of an outside aerial 


Only $5.00 Complete 


Write for exclusive agency proposition 


BUYRIGHT COMPANY 




















2503 No th Avenue, Omaha, Nebr. 
TELEGRAPH INSTRUMENTS 
Dandy Morse Learner’s Outfit 

DE LUXI S = 
When honogra e first 
made they wer " boxes 
without ornam Like- 
wise the first dia sed out 
in a  tlaborator hard 
straight lines for Beauty 
is a later deve Na-ald 

i soft il lines 

oeich ‘an + fn One dry cell is all that is required to operate 
in to the eye ead in this instrument. 

both beauty and They Made by the best Telegraph Instrument Makers 
have the right « lelicate, in the World. : 

exact tuning. Other types carried in stock. 

: N . NG CO Send stamp for Telegraph Manual No. 43Q. 
em Ane ag? eer SE GUN. cc xncndy oqeeesces Y 
pammeet mahes — With dry battery................. 5.50 

as | — fel Special Price to Dealers 
me Willow St. J. H. BUNNELL & CO. 32 Park Place, N. Y. 
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Announcing— 
r Vp NX A New Radio Frequency Transformer 


_ ‘ —in a combination unit, consisting of transformer, 
WAS 1 a 
\ a WIS tube socket and rheostat. 





a Especially designed for use in tuned radio fre- 
= quency circuits—the most practical method of 
amplifying high (radio) frequency impulses. 


X 
y 


, The trend toward radio frequency amplification 
is to be expected. Its advantages are many—long 
distance reception; the excellent results obtained 
with indoor aerials, and an entire absence of in- 
terference with neighboring receivers. 
When incorporated in a tuned radio frequency cir- 
Ay dees cuit, thistransformeramplifies efficiently atall wave 
: lengths employed in present-day broadcasting. 
| All Eisemann units are matched one to the other, 
: not only in their electrical co-relation but also in 
)} appearance, and, when assembled, present a har- 
\ ed. monious whole. 
ars Complete instructions for wiring are given, and 
the individual not deeply versed in Radio can build 
a receiver with assurance of results. 





oe eee 





< ~ > 
: =H pm 
iM DX p> 
CSO oe 
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EISEMANN MAGNETO CORPORATION 


WILLIAM N. SHAW, President 
42 Thirty-Third Street Brooklyn, N. Y. 


cia 
\, 
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An Easy Way 


fo tune out Interference 
FERBEND “Wave Trap” 











M Every Night Silent Night 
Get the you want quickly. Listen in on 
the dist without annoying squawk-k-k-s 
or irrit tles. Listen like this St. Louis 
user: “H ina clearly with three St. Louis 
statior ting. My receiver works like a 
new set erbend’ is certainly a wonder.” 





YOU ¢ Obtain These Remarkable Results 










You s as satisfactory as this St. Louis 

user I t doesn’t cost you a penny, for the Ferbend Wave Trap ready for mounting, $6.00. 
“Wave th a positive guarantee that it will Wave Trap mounted on formica panel in 
tune local stations. Don‘t wait. Order mahogany finished cabinet 6x5x6 at $8.50 
now at complete. Circular on request. 

































City obeen sce0 Sees ccccecces 


SEND ! You need not send a penny. Pay FERBEND ELECTRIC CO 
Postmar stage). If you prefer, send $6.00 { 093 &. So. Water St., Chicago 
with or Trap is mailed postpaid. . Money-back { Send me a Ferbend Wave ‘Trap. I 
guarantes You see, you take no risk, so order { will pay Postman Special low price 
TODAY { plus postage. I understand you guar- 
{ antee Wave Trap to tune out inter- 
. — | fering stations or refund money. 
wi : Fo RBE ND & i a Check here for Ferbend Wave 
A { —— Trap unmounted at $6.00. 
7) Check here for Ferbend Trap 
‘ 7 TRAOE G MARK ! ~“ mounted at $8.50. 
{ Either way the Ferbend comes to you 
yf Vie { completely guaranteed. 
ge 5 { BED ecocccecceté bbéneee vane Gun 
ATEN APPLIED FOR i Address * . . . seeeeces 
! 
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For Sturdiness and Accuracy 
Use Lombardi Condensers 


L. 
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! E FELLOWS 
= 
4 
= * ° know that it doesn’t pay to buy cheap 
z stuff. Roller-Smith 3%” Ammeters, 
Voltmeters and antenna Ammeters are 
a not cheap, neither are they expensive. 
” The prices are right and so are the in- 
struments. 
= yy y Tr — ~ 4 Send for Bulletin No. AG-10, pick out 
new princip le to between a_ hardened what you need and ask us to quote you. 
pe ‘a yl . = We'll treat you right—we’re radio fans 
justed by « bushing. ourselves. 
Als , f coils and sockets, 


Literature es furnished apon request ROLLER-SMITH COMPANY 
Lombardi Radio Mfg. Co. 16 Park Place, New York 


67 MINER’ TT. DERBY, CONN. Offices in principal cities in U.S. =e Canada 
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Natural 
e-PRODUCTIV 





LOUD SPEAKER 












Scores of letters, sent us by 
enthusiastic owners of Atlas 
Loud Speakers, reveal how 
great is the difference between 
ordinary loud speakers and 
this real radio reproducer. It 
is the difference between real 
and artificial revival of the 
music broadcasted. The ex- 
clusive “double diaphragm”’ 
Beep the Atlas feature responds equally true 
Rend Speaker over the entire range of music- 
al cycles. There are no dis- 
Ask your dealer for} tortion points. This device is 
ee ae pe adjustable to your set and par- 
; ticular receiving conditions. 


reasonable test. Get 
the proof NOW. P 

; Write for Illustrated Booklet 
Cony" 


Letters from Users 
Requested 









































Make Your Own Loud Speaker with THE ATLAS UNIT, with phono- 
graph attachment $13 50 (Unit without attachmeat $12.50) 








Multiple Electric Products Colne. 


Makers of Multiple TIME-LAG Mono FUSES 
11 Orange St., Newark, New Jersey 











Sole Canadian Distributors: The Marconi Wireless Telegraph Company 
of Canada, Limited, Montrog, Canada. 
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can pay more 
you can’t get 
etter value 


Murdock radiophones 
the standard for 
reception. Made 
nm ofa delicately 
nent—they are un- 

tiveness, clarity 
The fact that over 
been sold is proof 
rvice. 


hy pay more 


nd for Murdock 

1 us to make them 
ties, which means 
the consumer. 

y a Murdock for 
it is asked for 
value. Why pay 
Murdock today and 
guarantee complete 


Is a Luxury— 
Is Poor Economy 


you a new Mur- 
Multiple Plug? 
'l dealers 


}. MURDOCK CO. 
Ave Chelsea, Mass. 


» and San Francisco. 











APPARATUS SINCE 1904 


Phe pertect radio sw itch—correétly designed 
and skillfully constructed. Installed on any 
panel in five minutes to add hours of conven- 
ience, and proteé both tubes and batteries. 
At dealers everywhere—insist on the genuine 
—in the orange and blue box. If your dealer 
has not been stocked send 60c plus roc for 
packing and you will be supplied direct. 


THE CUTLER-HAMMER MFG. CO. 
Member Radio Sedition 
Associated Manufad@urers of Elecdrical Supplies 
Milwaukee, Wisconsin 





RADIO SWITCH 
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SOCKET <= 3 ON 


FLOATS 








PATENTS 


PROTECTS 


PENDING 


TUBES 


Cushion is moulded of pure gum rubber that absorbs 
all vibrations that would otherwise reach Tube. 

It is not a mere pad or washer. It is held to socket 
separately by 2 small screws and nuts and will fit any 
socket, round or square, for large or small Tubes. 


Price, 35¢. Each—3 for $1.00, Post Paid 
Remit by Money Order or Check. 
Dealers write for circulars and discounts. 
ILLINOIS RADIO CO. 
Springfield, Ill. 














NSIDE AERIAL 
Subsrmute for Ouewde Antenne 
__ 130 Feet Stransted Copper Wire 
Sw NOTALOOP “SS 
BUT A FULL SIZE ANTENNA 


Mren doubles tone getting fer stators mm 
senes enh outsde antenna 


12 INCHES 
DIAMETER 
Seperetor 
1 on 






a 








near 
couleng 


POSTPAID Unaffected by Wind-Rain- Sleet -Lightning 


INTER-STATE SIGNAL(C) COLUMBUS, OHIO 
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RADIO PRODUCTS 





Keep Abreast of the Times 


Use a Paragon Variometer 





Paragon Audie- 
Frequency Amplifier 
Transformer No. 41 
Reduces toue dis- 
tortion, 35.00. 





1/1 PARAGON Partsare 
packed in distinctive Yel- 
low and Purple Packages. 
They cannot be confused 
with any other packages on 
your dealer's shelves. Be 
sure you get the genuine. 
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in Your Receiving Set 


Every man who owns a Radio Receiving Set naturally 
wants to get the best possible results that can be 
obtained with it. To do so he must keep abreast of 
the times and add parts where they will improve it. 


Wavelength bands now in force involve radio currents 
of extremely high frequency. An inductance unit of ex- 
ceptional electrical and mechanical excellence is needed 
to obtain the best results on these wavelengths. The 
PARAGON No. 60 Variometer, ribbed design, assures 
the greatest possible efficiency at high frequencies and 
makes it far easier to secure desired results on wave- 
lengths of 150 to 200 meters. 

The reduction of material in the support forms per- 
mits us to offer this essential radio part at an extremely 
popular price. 

Use a PARAGON Variometer in your set. It will 
make it a better set and will increase your pleasure in 
listening in with it. 

Illustrated Bulletins on Paragon Radio Products 
are yours for the asking 


ADAMS-MORGAN CoO., 4 Alvin Avenue, Upper Montclair, N.J. 
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100 Volt Panel 





ted Charger 


“The most popular in this vicinity’— 


”” 


nd your storage ‘B’ battery, 
Such endorsements come to us unsolicited. 


Type 


says the Southern Radio Sales Co., 


KIC-O Batteries 


Alkaline type, won’t sulphate or buckle. Life unlimited. Not 
uiting, overcharging, idleness. Panel switches give single cell 


from any 110-volt A. C. line with small home 
in detector plate circuit. 
GUARANTEE 


IC-O Battery if not satisfied within 30 days. 
tion on “A” and “B” Batteries. 


etifler ......ccpquensen cauue anes $1.00 cn 
wer Ke 250 | 

} ELECTRIC COMPANY, Inc. 36 
Buffalo, me we 50 


( x O Storage “B”’ Batteries— oe 
long service, low cost 


rectifier. Charge 


Price,| With | 


o 
Volts | Plain | Panels) 


22 5.50 

32 7.25 | $11 78 

48 9.50 14.00 

68 12.50 17.00 
17 22.50 


100 














x U. S. Government Commercial 


in great demand. Your present knowledge 


and definite know'edee of tube circuits. 
shortage of commercial operators. Wages 
companies are paying a hieh as $140.00 


Boston. 
G. R. Entwistle, Radio Direx 





Street Tel.—Beach 7168 





The radio profession pays well. Amateur 


License 


experimenters are 
will shorten your 


course with us. Commercialize your amateur experienc« Spec- 
ial amateur stations with wave power privileges demand extra 
first grade amateur licens« which require 20 words code speed 


There is a great 
are rising; som 
a month Sail on 


American ships to all parts of the world. Positions guaranteed 
Through our favorable connections with operating companies 
as well as our continued success in training operators we are 
new supplying about 90% of the ship operators sailing from 


tor 


Mass. Radio & Telegraph School, Inc. 


Boston, Mass. 


NS SSS 











iE LITTLE WONDER 
t liest, yet most effi- 
Transformer ever made. 
m reproduction value, 
distortion, 100% 
ed 
PREMIER > 
“HEGEHOG’ 
Trade Mark 
DIO TRANSFORMER 
in assembly. We guar- 
them in your next “hook 
5, $3.50; 1 to 10, $4.50. 
bulletin No. 92. 


Eleriric Lompany 


Ave Chicago 












for the asking. 






W. A. Parks. 
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In emergency telegraph or call 





Complete line Radio Corporation Prod- 
ucts, and popular parts for amateurs. 


Mail orders given special attention. 
Complete consultation at your service 


National Electrical Supply Co. 
1330 New York Avenue, Washington, D.C. 


3ZW, 
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Stock Sizes 
Radion 





Panels 
6x10. 6x14 6x21 
7x9 7x10 7x12 


7x14 7x18 7x21 
7x24 7x26 7x48 
9x14 10x12 12x14 
12x21 14x18 20x24 


























Look for this stamp on 
every genuine RADION 
Panel. Beware of sub- 
stitutes and imitations. 











the Beauty of 
Polished Mahogany 


Mahoganite Radio Panels have a 
satin-like finish comparable to that 
which age and a skilled cabinet 
maker give to mahogany. Radion 
Dials and Knobs are also made in 
Mahoganite, to match. 








The best radio shops everywhere 
carry RADION Panels and Parts 


in stock. 


3 RADION 


The Supreme Insulation 


PANELS 





_ AMERICAN HARD RUBBER CO. 11 Mercer St., N. Y. 
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For Transmission 
or Reception! 


“FRESHMAN SELECTIVE” 


MERCUR RIABLE CONDENSER 







A 


AW, 
M2. 
4 





































It has | ceded by the Fore- 
most R gineers that a Var- 
iable | ser with Mercury 
plates st efficient for fine 
adjust. | selective tuning. 
Our e! after exhaustive 
experin nd research work, 
hav | a Variable Con- 
dens« ury plates sep- 
arate: vy Mica dielectric. 
It is th VARIABLE CON- 
DENSI lates of which ac- 
tually rea—AN ENGI- 
NEERID AT NEVER AC- 
COMPLI BEFORE. 


» Leakage 
lutely quiet 
ste vibration 
and 5000 volts 


( and attractive 
Pla unnot collect dirt 
Cann me short circuited 


0003 m ; plate) 
0005 n p ate) ALL $ 
001 m {3 plate) TYPES 


ia M f the Finest Bakelite 





At rwise send purchase 
pr e ipplied postpaid 
as, Freshman Q. Ine. 
nds. 1Ccnser 





SEVEN NEW YORK 











IGGS 
ECTIFIE 






Prepaid 
Anywhere 
in the 

U. S. 


MONEY BACK GUARANTEE 
We guarantee the Type B-3 to please you. 
If it does not, return it and we will return 
your money. 


THE RIGGS MFG. CO. 


Urbana, Ohio 
Factories— Everett, Wash. 

















TRADE MARK 


AUDIOPHONE 


REG. VU. S. PAT. OFFICE 


LOUD SPEAKER 


A REAL REPRODUCER 
OF THE ORIGINAL BROADCASTING 
It is easy to listen to the reproductions made by 
the Audiophone because they are so perfect. The 
speech, the songs, and instrumental music are not 
blurred or disguised by mechanical distortions. 


You will get all the fine shadings and every 
inflection. In fact, the very personality of the 
artist seems to be present as you listen. 


Made in three models 
Senior Audiophone.... ‘ Price $32.50 
Baby Audiophone.... ...Price 12.50 
Junior Audiophone.... Price 22.50 
Write for copy of Bulletin AX-3012 


THE BRISTOL COMPANY 


WATERBURY, CONN. 
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After Extensive Tests and Comparisons 
We Offer The 


Branston-Quality-Guaranteed Audio Transformer 


You can now get rid of noisy or otherwise unsatisfactory transformers 
and, with perfect confidence, replace them with this fully-tested-and- 
proved Branston Audio Frequency Transformer. The results will 
delight you and your “audiences.” 


You can now make up new sets, with the certainty that you have 
the maximum-possible amplification and best tone quality without 
distortion. 


If your dealer has not yet secured his supply, send check or money 
order for as many as you need, @ $6.50 each, or order parcel 
post C.0.D. Mention your dealer’s name, please. a 
Bra ns to n-Quality- 
Guaranteed Audio 


Frequency Trans- 
former. Neat, com- 


Use Branston “Broadcast Coils” for pect, efficient. i 
gives e esults 
you want. 


Closer Selectivity “* $6.50 


Very fine adjustment, close selectivity and clearer reception 
for all wave lengths between 250 and 600 meters. Wound 
on Formica Tubes 5” diameter. Equipped with standard 
coil plugs. Fit any Honeycomb coil mounting. Furnished 


only in sets of three, Primary, Secondary, Tickler. In 






attractive carton, per set, at dealer’s or by mail, $5.00. 
Branston D.L. 
Hone ycomb 
Coils and Back 
, RON Protect Against Lightning and Static 
tings are 


an Ss a ae Use Branston Vacuum Tube Protectors in Place of 
the Worl.” the Grounding Switch 


Licensed under 
DeForest pat- 


ents 


Approved by Underwriters’ Laboratories and Hydro-Electric Power Com- 
mission of Ontario. 


Scientifically constructed. Always ready to carry away 
a lightning flash before it can enter the building. 
Drains static from the aerial, relieving interference. 
Signals are more a idible. 


It operates automatically—Requires no attention. Can 
be installed and forgotten. Designed for outdoor mount- 
ing. Petticoat insulator prevents leakage in wet 
weather. Vacuum tube entirely enclosed and protected 


from breakage, moisture. dirt, insects. Not affected by 


snow, sleet, or rain. Price, at dealer’s $3 00 
or by mail ° 





Sehd 2¢ Stamp for New Honeycomb Coil Hookups. 





Look for this trade- 


mark card in your Compiled by experts and includes five good Honeycomb Co!) R-51. Branston 

P , “Hookups” and complete catalog of famous Branston Radio Ap- Approved Light- 

dealer's window oF paratus Write today Give us name of your radio dealer. If ning Arrester 

salesroom he cannot supply you, write and Statice Elim- 
inator. 


CHAS. A. BRANSTON, INC. 


Manufacturers of Branston Violet 
Ray High Frequency Generators. 
823 MAIN STREET, BUFFALO, N. Y. 
In Canada—Chas. A. Branston, Ltd., Toronto 
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YOUR B BATTERY—Use the 

Meter—Range 0-50 volts, 

irkings at 22% and 45 volts 
Price $2.50. 













THE CONSUMPTION OF YOUR 










\ Hoyt Peep-Hole Ammeters 
\ ters—Specially designed to fit 
~ le on the panel—Price $3.00. 
a 
o," 
% “O We can supply you with any kind of meters for Radio Work. 


%%, Write—BURTON-ROGERS CO. 


Sales Department For 


HOYT ELECTRICAL INSTRUMENTS 


s a 26 Brighton Avenue, Boston, Mass. 














The ’P hones They Are “ei by Perfect 
All 1] alking About j\\ ‘| End-Plates 
T 


phones that give lf 














ones, 4000 sane, U. S. TOOL CONDENSERS 
kelec yrass—not 
ee — i Infinitesimally small dielectric 
se, grester eom- losses in U.S Tool Condensers. The 
+ end plates of Laminated Condensite- 
te for folder. Celoron are mon-porous, proof 
’ against all capacity leaks and non- 
TH. GOL! Vy 15 William Street J}'warping. One of the details that 
SCHMIDT C' / make it well worth your while to 
Dept. Q R/ |New York, N.Y. Finsist upon U.S. Tool Condensers. 
h A Write for booklet 
J = U. S. TOOL COMPANY. INC. 








112 Mechanic St., Newark, N. J. 
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| Another Acme Radio Frequency 


W? HAVE found in our laboratory Transformer family. The Acme A-2 
that we can run these transfor Audio Amplifying Transformer and 
mers with the grid return to the nega- the Acme R-2 Radio Frequency Trans- 
tive side of the filament in fact, we former have made the name Acme 


can run them as high as six volts synonymous with “the best transfor- 
negative. We have also found that it mer” in the mind of radio amateurs. 
is not necessary to shield the trans- We brought out the Acme 30 KC 
former, and that they operate satis- Transformer because we found that a 
factorily in cascade as high as fou: real need existed for a transformer of 
stages without interstage oscillation. this kind for long wave and RF. cir- 
This new Acme 30 KC Transformer cuits. Send 10 cents for our booklet 
is a worthy member of the Acme “Amplification without Distortion”. 


AC ME ~ for amplification 













Transformer 


The Acme 30KC for 
Long Wave R.F. Circuits 


e 
vt 
p 


st 
- 
: 





ACME APPARATUS COMPANY 
Dept. 35 Cambridge, Mass. 
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as “A 


Shy rina’ ra 
INSET 


Samson 
/ransformer 











How to Improve 
Your Set 


a HW 
vour t e 


11 Transformer to 
the difference. You 


get 40 reater amplification— 
more tube than from two 
tubes w rmers and more than 
from t vith others. You get 
practi n at any range. 

The Sa for $5. It costs two or 
three t to make as any other 
transf Helical Wound primary 
and lone cost more than 
most complete. But your 
$5 get sfactory audio fre- 
quenc) that the most exper!- 
enced 1 have been able to 
desig 

Insist n HW-Al1 Audio Fre- 
quency 7 If your dealer hasn’t 
it or wv you, we'll send it pre- 
yaid o1 IEW LOW PRICE $5.00. 
Ratio, 

Writ f Tests proving the 
superi yn. Ask for Chart 
No. 112 

SAMS E L ECTRIC CO. 
s Since 1882 
Factory Canton, Mass. 
Sales Off w York, Chicago, Philadel- 
phia, Pit eveland, Detroit, Indiana- 
poli M iis, San Francisco, Los 

Ar rtland, Atlanta, Montreal 

ronto 
rmers except the Samson 
i spool fashion from end to 
ljacent turns of wire are 
turns apart. The Sam- 
11 Wound—wire in layers 

Samson f the other with the ad_ 

but forty turns apart. 


Helical! t i patented by 
. . ve with Samson Electric 
Winding <es distributed capacity to 
olute minimum, accounts for 
plification and the ability 
rm the signals without dis- 

ny range. 


of winding, 











> YAN ARTY AATIOACYAATA) 


















~ 


{ 


(% size) 


$5 


EACH or 


Complete 
with clips 
ready to 
mount op 
your set; no 
sockets or 
extra equip- 
ment re- 
quired. 


The long-life tube! 


Two 


Since their inception, radio Vacuum 
tubes have been fragile. To ——_ or drop 
one incurred the expense of a new tube. 
But now there are 


MYERS 
TUBES 


Practically Unbreakable 


—so protected by their unique design 
that they have been dropped on the floor 
without injury. 

But their sturdiness is 
They are the most perfect 
amplifiers obtainable. Smaller capacity 
and no bunched leads mean less interfer- 
ence—more clarity and greater amplifica- 
tion. Actual tests, all over the world, 
have proved their supremacy. 

types—Dry Battery and Universal 

storage battery). At your dealers’ 
send price and be supplied postpaid 

Write for free circuit diagrams. 


BM exclusively by 


lyers 6. Ltd. 


;,B.My Vacuum «Tubes 


240 Craig St., W., 


Montreal, 


only one feature. 
detectors and 


(for 


Canada 








180° 


Straight Coupler No. 56 


A Real FISCHER Instrument 


Wave length 550 


meters, 14 soldered leads, 


straight wound stator on genuine bakelite tubing, 


bakelite r 


white me 
in short a 


hesive, 


20 


For sale at 
the $2.75 


and 


G. 


123 Liberty Street 
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otor, Fahnestock spring clip connections, 
tal mounting base, non-conductive ad- 
perfect coupler 


Diagrams $2.75 Free with Each 


your dealer’s—otherwise send 
directly to the manufacturer 
you will be supplied postpaid. 


H. FISCHER & CO. 


New York City 
















, See 


I i on sty 


























Gilfillan and Bakelite 


All the molded insulation of these Gilfillan 
radio parts is 100% Bakelite. 

In the words of the manufacturer, BAKE- 
LITE “insures positive insulation and abso- 
lute permanency.” And that’s the story in 
a nutshell. 


Nothing else equals Bakelite in the combi- 
nation of all its desirable properties such as 
insulation resistance, mechanical strength, 
permanence of color and indifference to 
all weather conditions. 

The outstanding merit of Bakelite is its dura- 
bility—its freedom from deterioration. 


b 


} 








es ae Every day, radio men are finding new applica- 











oe . ~~ tions for this “Material of a Thousand Uses,” 
| for parts made of molded or laminated Bakelite 
BAKELITE possess properties that successfully meet the 
1 Condensite | most exacting demands of radio work. 
| REDMANOL Write for a copy of our Radio Booklet C. 
} the registered . 
: Trade Marks for the . Send for our Radio Map 
: Phenol Resin Products Enclose 10c to cover mailing cost and we will send you 
} manufactured under a large Radio Map which lists the call letters, wave 
patents owned by length, and location of every broadcasting station in 
| BAKELITE the world. Address Map Department. 
| CORPORATION | 
} a BAKELITE CORPORATION 
il 247 Park Avenue, New York, N. Y. 


Chicago Office: 636 West 22d Street 











THE MATERIAL OF A THOUSAND USES 
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O-T sVERTON TUBES 


will increase the signal strength of 
your set from 20 to 50 per cent— 
and even to a greater degree when 
used as a NEUTRODYNE detector. 


0. T. 1A—2 to 4 volts, 
Battery Draw .15 amps. Price, $6.00 


0. T. 9-2 to 4 volts, 
Battery Draw .06 amps. Price, $6.50 


O. T. Power Tube—5 volts, 
Battery Draw .25 to .35 amps. Price, $7.50 


At your dealer or direct by mail. 
Write for complete literature. 


Manufactured by DeForest Tel. & Tel. Co. 


Exclusively for the 


wee O. & T. Electric Corporation ‘ 
nteed. 1819 Broadway, | New York 











(Registered) 


Three Models 








es wanted. 











White Wetllitbters 
For Pure Inductance 
These instruments are made to meet 
the requirements of the most critical 


radio engineer or amateur set builder 
They are marvels of efficiency 


(At your dealer or post-paid direct.) 


Price $5.50 
Manufactured by 


THE WHITE MFG. CO. 
2290 Alden Street, St. Paul, Minn. | 











Rad ALL CARDS Printed 


TO ORDER 
Use Individual Cards. 


A.R.R.L. Emblem ad- 
ded if requested by 














be member. 
anaes MONEY REFUNDED 
— if not gatisfied. 
Pa . Red cally black print- 
1 ing, 100—$].75; 200— 
| 4 $2.75, postpaid. Blue, 
green or brown call, 
85¢ extra postcards, 1¢ extra per card 
Personal LE rTERHEADS & ENVELOPES 
Showing » ame and address. Good quality, 
clear whit face bond paper. Letterheads 8% 
z6%, Env: hes long, 100 each—$2.25 ; 200 each 
—$3.25; 3 $4.25; 500 each—$6.25 PREPAID. 
Broad: ate ' Reports: 100—$1.00; 200—$1.75. 
cok or money order today—NOW. 
RADIO PRIM TERS Dept. 12, Mendota, Il. 
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CATALOG 22 
LATEST REFLEX AND NEUTRO DYNE CIRCUITS 
EVERYTHING IN RADIV 


One of the largest co ae stocks in the 
world. 40 diagrams of latest Hookups. 


DEALERS ALL OVER THE U.S. 


Making big profits handling our supplies. 24-hour 
servide, Goods shipped same day order received. 


i Mf 


WHOLESALE RADIO DISTRIBUTORS 
Dept. ‘7 107 £. 13th St. Mamsas City, Me, 
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“Built First to Last” 
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| Stop the Leaks with this Good 


Coto Air Condenser 


This high grade condenser often increases 
signal strength as much as an added stage 
of Audio Amplification. It takes full ad- 
vantage of all the energy from the antenna. 
It avoids the insulation losses that cripple 
a radio set. The economy is obvious. 


Coto Condensers have low losses because 
of single bearing construction and hard 
rubber insulation (the best for radio use). 
The plates are of copper, soldered together 
and SILVER PLATED. Strong, handsome 
and compact, with VERNIER adjustment 
free from backlash. Moderately priced. 


Type 3505 
.0005 Mfd.. 


$5 oor mia........ $6 





















The Complete Answer to your demand for 
a real good Variable Condenser. Complete 
with handsome dial and vernier knob. 


Other Coto specialties are Cotogrip Tube 
Sockets, Moulded Variometers and Vario- 
couplers both with GUARANTEED range 
of 200 to 600 meters covering the broad- 
casting wave lengths, Tapped Radio Fre 

quency Transformers Type 5000-A, Audio 
Frequency Transformers (Type 4000, $5) 
and Honeycomb wound Coils. 

If your Dealer cannot Supply you, write us at once 
giving his name and address and a list of the 
Coto Radio Parts that you need. You'll get them. 


COTO-COIL CO. 


87 Willard Ave., 
Providence, Rhode Island 


BRANCH OFFICES 


Los Angeles, 329 Union League Bidg. 
Minneapolis, Geo. F. Darling, 705 Plymouth 


You now settle all arguments 
desirable Transformer Ratios 
stages. The question has 


Bldg. : 
Atlanta, C. P. Atkinson, Atlanta Trust Co. 


id be delighted with the ample 
s- freedom from distortion. Hundreds of buyers 
praise them. For reflex circuits 


CANADIAN DISTRIBUTORS 


Perkins Electric Co., Ltd. will 
Montreal, Toronto, Winnipeg 





simply great. 


Type 4500 


The 3 to 1 Ratio Transformer 


for All Stages 


complicated. As usual 
is most economical and best 
Use Coto Specials in 


recommend Coto 
radio friends. Price $2.50. 





AUDIO FREQUENCY 
TRANSFORMER 





the 


all stages and you will 


Once you have tried them, you 
Specials 





LOL SEMI OS 



















TWA HITNITKIR TRAN 
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The I 


on 
popul 
enced 
TUNER 
has en 
radi 
scienti 
The 
genera 
two di 
range 
the ot 
The 
series 
ing co! 
regener 
wave 
cover 
with 
are n 
becau 
The 
fine ma 
ches; 1 
engravé 
dials. 
Due to 
Stern & ( 
TUSKA : 
that plac 
of every 
(WHILE 
CEL POS 
ED, PREP 


CEIPT O} 








asks 220 Tuner 


»rite of Amateurs 





s ever been placed 
that has been so 
novices or experi- 
as the TUSKA 220 
by a house that 
e confidence of the 
an expert and con- 
iction, 
0 is a complete re- 
ng system. It has 
uits; one with a 
150 to 385 meters, 
375 to 800 meters. 
ts are: a primary 
a secondary tun- 
plate variometer for 
supling control and 
witch. Designed to 
wave lengths range 
efficiency. There 
| or capacity losses 
wave change switch. 
is is mounted in a 
abinet 20x6x7 in- 
; Formica, machine 
grade knobs and 


big merchandising deal 


Inc., are able to offer 
TUNERS at a price 
hem within the range 


cketbook. SHIPPED, 
IEY LAST) BY PAR- 
OR EXPRESS, INSUR- 


\ID TO ANY POINT IN 
THE UNITED STATES, ON RE- 
POST-OFFICE OR EX- 
PRESS MONEY ORDER OR CER- 


TIFIED CHECK FOR $21.50 
TERN 


& CO.INC. 


[ARTFORD, CONN. 


WAVE LENGTH! 


Do You Know Yours ? 


If not, let us calibrate that wavemeter 
of yours. 


We specialize in calibrating wavemeters, in- 
ductances, condensers and other radio appara. 


tus. Our laboratory equipment is such that we 
can undertake tests on all types of radio ap- 
paratus. 

We guarantee as accurate calibrations for this 
special work as is obtainable from the Bureau 
of Standards. This guarantee together with 
reasonable calibration fees and prompt service 
commends our Laboratory to the wide awake 


experimenter or manufacturer. 

Manufacturers interested in perfecting their 
radio products or obtaining design data on new 
types of apparatus will appreciate our facilities 
for undertaking such work. 

Write us for circulars on calibration fees 


and information covering the activities of this 
Laboratory. 


Washington Radio Laboratories 
5320 Illinois Ave., 
Washington, D. C. 




















Guaranteed Head - Sets 


“FRED - HEADS” are guaran- 
teed radio phones. Yourun 
no risk when you buy them, 
Money back if, after 7 days’ 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


ED-HEAD 
ADIO-— 


JECEIVERS 


NOW READY 
The new "24 Model F The new “‘Red-Head”’ Jr. 
$6.50 Exmpicte | $5.00 dompicte 
“Red-Heads” sent prepaid on receipt of price if 
you are unable to get them at your dealer's 


The NEWMAN-STERN COMPANY 
Dept. Q 8 Newman-Stern Bldg. Clevelanci 




















“ WARRANTED ” 
Audio Transformer 


MTD. $2.00 UNMTD. $1.45 
10 Days Money Back Guarantee 


Dealers Write 
Cc. C. ENDLY 





22 Sturges Ave. 
MANSFIELD, O. 
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{ If the soldering tabs are not need- 
v ed simply swing them out of the 
Y way as here shown. 


MICADON TYPE 601 
NOW HAS SWINGING SOLDERING TABS 


As a fixed condenser—the standard of radio 
—the Dubilier Micadon could not be electric- 
ally improved. 

And as we improved it mechanically by pro- 
viding it with swinging soldering tabs. ; 

These facilitate mounting. The hot solder- 
ing iron need not touch the Micadon directly. 
Hence the capacity is not affected by heat. 

If Dubilier Micadons are to be mounted with 
screws simply swing the soldering tabs out 
of the way and use the eyelets. 

Price 35 cents up, depending on style and 
capacity. At all good dealers. 


; me Dubilier Condenser and Radio Corporation" 


Socket “Plag 48-50 West Fourth St., New York 




















DusimitR VARIADON 
Uarsable Mica Condenser 


4 \o! Lig 
A? i 








Dusiren Duratran 


Radio Frequency | 





Transformer 














ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 





AnA Absolute Guarantee 


th every pbatiam states J 


made them famous, 


DOUBLE 
DUTY = 


V; PIG-TAIL | r 
ariomete! 
s ROCK MFG. oe} 
316 Market St. — wisanete 4 


























IT’ HE UNIT PLUS 


It’s the is the design and con- 
structio: projector that makes 
the Kel producer so clear and 
loud 


The Special Kellogg 
unit of 2500 ohms re- 
sistance brings head 
set clarity to the re- 
producer, and is pro- 
jected with maximum 
volume without distor- 
tion. The special acous- Why experiment? Over 500.00 radio en- 
tical fibre and design thusinsts have already proved “All-Ameri- 

cans best. Largest selling transformers. 
account for the won- 





pu AMERI cay 


Amplifying Transformers 








, " Standard on the better sets. A type for 

lerful tonal quality. ° every purpose. All the better dealers sell 
The No. 550 is small “All-American.” 

in size and projects in Rauland Manufacturing Co., 

nlmost a straight line. 200 N. Jefferson St. CHICAGO. 





Each $12.00. Pioneers in the Industry 








The No. 551 makes q 
‘ its appeal to those who FREE ! / 
are fond of soft, mel- peer ae en == ’ 
low music, that comes for getting new thrills ly 
im as « bell Each $18.00. out of your present out- - } i 
The ? rojects in volume, with- fit. Also, circuit dia- i 
: 5 grams and Bulletin fea- 
out dis peech or music for the turing Power Amplifica- | 
large : for dancing. Each $25. tion. Send 4¢ in <tamps 
If y er does not handle Kel- to cover postage. — ‘ 
logg ra ipment, communicate di- All-American Audio . 
Frequency Transformers 
rect w come im three ratios. 
Kellogg Switchboard & Supply Co. $4.50 to $4.75. The best 


Adams St., Chicago —no need to pay more 
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To operate Radio Receiving 
or Transmission Apparatus 
successfully, requires the use 
of accurate electrical measur- 
ing instruments. 











“Rie - 
G €, 
\ AMPERES ’ 
~ 
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Rw 


A 








Direct-Current Ammeter, Direct-Current Voltmeter, 
Radio Frequency Ammeter 3-in. Dials, 24-in. Scales. 2-in. Dials, 2-in. Scales. 
2-in. Dials, 2-in. Scales For Radio Application. For Radio Application. 


Westinghouse 
Radio Instruments 


are small, yet accurate, sturdy and reliable. They are exact min- 
iature replica of the larger high-grade Westinghouse instruments. 

Direct-current Ammeters and Voltmeters should be used to reg- 
ulate the current passing through the filament circuit of the detector 
or amplifier tubes, used in receiving or transmission sets. 

Radio Frequency Ammeters should be used in connection with 
the transmitter apparatus. The effectiveness and character of trans- 
mission depends upon the current flowing through the antenna 
circuit. 

Folder 4471-B gives full particulars 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


Newark Works, Newark, N. J. 
Atlanta, Ga., in new bldg., 426 Marietta St. Los Angeles, Calif., Seventh & Spring Sts, 
Boston, Mass., 10 High St. New York, N. Y., 1105 Broadway 
Chicago, Ills., 111 W. Washington St. Philadelphia, Pa., 1325-29 Chestnut St. 
Cimcinaati, O., Third & Elm Sts. Pittsburgh, Pa., 306 Wood St. 
Denver, Colo., 910 Fifteenth St. St. Louis, Mo., 717 South 12th St. 
Detroit, Mich., 1535 Sixth St. San Francisco, Calif., Montgomery St. 


Seattle, Wash., Second & Cherry Sts. 
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M. M. FLERON & SON, Inc., 


F a my RADIO— SPECIALTIES 





The Vernier Adjuster 

















i" > N .°iy . — _ 
1 he Pe n Sockets The best adjuster on the mar- 
ve Brass et. "Spring holds head away from "The Phono Adapter 
part Glaze dial when not in use. With slight Fits through the hole of 
7 \ _ adjustment spring can be made to the receiver cap and then 
I ; atin hold head against dial if desired. slides on the phenceneh 
35< : Patented. 65c. tone arm. Fits Victor, 
— Columbia, and others. 
Works perfectly. Only 
0g a Clg Scel g FPS 
Pit lead ted bcd eel Dl Bel Ded 
Che Porcelain Insulators The Stand-Off Insulator 
Low in the antenna. Dielectric Fills the much-needed require- 


absor minimum because of very low ment for a good strong looking 

phase eron Porcelain. Very tough and practical stand off insulator. 

body Glaze Seven sizes, 20c. to Meets every requirement of the 

$1.00 r in a separate carton. Board of Fire Underwriters. 
$1.25 each. 


For Sale by all Good Jobbers and Dealers 


111 N. Broad St., Trenton, N. J. 














WE REPAIR THE FOLLOWING 
RADIO TUBES 


and Guarantee Them 



































2 066 0eeetewnn $3.50 i ociileesscccted at Me 
seceuseeees 3.50 = Saeapanerss > 
” saesctesmeaeaeannn 2.75 itn EE «oss onstliins I 3.50 
De ib co eet Che Ge canes 3.00 SE Mi clhs cect cab amen 3.50 
site dle vbbe e 2.75 a Date 66 éhe co ceane le 
So eae 3.00 DT: chidlile +o cv cele sos ED 
paacemeecesece 3.00 EU" «Mabe beccoecvceccess GD 
J Mail Orders solicited and promptly attended to. 
f Dealers and Agents write for Special Discount 
H. & H. RADIO CO. 
P. O. BOX 22-W 
LINTON HILL STA., NEWARK, N. J. 
= = - = _— a ae Ss 
MARLE. TRANSFORMERS R E MLER 
ee, ont Bode : i Apparatus Radiates Qualit~ 
Frequency REMLER RADIO MFG. CO. 
: & Re H Offi 
Give Best Re sults. 182 Second St. 154 W. Lake St. 30 Church St. 
. . San Francisco Chicago New York 
Superior Quality an 
Reasonably Priced ee Ee = 
Insist on T! Sold | Ww we 
he the Best Dealers. estern Electric VT-2 Tubes | 
Manufa a by $7.45 
’ on Send 10¢ for copy of new 48 page | 
Marle Engineering RADIO CATALOG 
- TYPE AT CHICAGO SALVAGE STOCK STORE 
Orang e ‘ we 509 S. State St., a Dept. Q-6 Chicago, Ti. 
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ae 
All-Purpose 


VOLTMETER 








Weston 
Model 489 


Double Range, 
Portable 


VERY good set deserves one. A high resistance, double range, portable 
instrument for accurately measur ng filament, plate and grid voltages. 
Locates trouble immediately. Eliminates guessing. Instantly indicates 
the state of batteries. Invaluable for accelerating exact tuning, length- 

en ng tube life and eliminating noise. Ranges 150 and 714 volts. 
to-duy for complete information. If your dealer 
pply you, we will fill your order direct. 


WESTON ELECTRICAL INSTRUMENT CO., 158 Weston Ave., Newark, N. J. 





Electrical 
Indicating 
Instrument 
Authorities 
Since 1888 


STANDARD - The World Over 





or A LONG AND SKINNY INSULATOR 18 INCHES BETWEEN WIRE HOLES 





Highly vitrified high tension white glazed porcelain, strength 1500 Ibs.. 




















In Lots of Six or More ONE DOLLAR EACH Express C.O.D. 
9DNH SURE FIRE RADIO LABORATORY MACOMB, ILL. 
2650 MILES 
ON ONE TUBE, Broadcasting from Atlantic Coast, ~ A Dp | © M A sTs 
Mexico, Canada, Cuba and Hawaii, heard in Cali. : : . 
fornia, by users of the CROSS COUNTRY_CIR- Fabricated steel masts, the self-supporting kind. 
CUIT. Atlantic Coast users hear California. Range The most beautiful masts to be found, _ The best 
due to simplicity of set and operation by one job for supporting antenna properiy. Each mast 
tuning control. Easy and cheap to build by any equipped with cable and mast-head pulley. No 
novice. Dry cell tubes may be used. Complete guys, no platforms, no necessity for climbing up. 
understandable instructions, full size panel layout, Patents pending. Write for prices and describe 
asse , te. Postpaid, 25 cents; sts s your antenna. 
noes hee pede sail ceteris So: rl ae te WHITTLESEY ENGINEERING CO. 
Box Q-117 VESCO RADIO SHOP Oakland, Calif. Cleveland, Ohio 
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DuoSpma. 


The |! 
With I 


“ Dial 





iding Loop Aerial 


and Handle 


The DUO-SPI- 
RAL Loop spans 
the continent on 
a loud speaker 
with many 
types of radio- 
frequency sets. 
Careful tests by 
leading manu- 
facturers and 
radio engineers 
have proved its 
superiority. 
Used exclusive- 
ly by the large- 
est manufactu- 











EXPERIMENT AL 
WIRELESS 


The new British paper 
Full of first class 
Experimental articles 
by the best writers 


Strikes a new note among British wire- 
less papers; it is of experimental in- 
terest from cover to cover. The con- 
tributors include the best transmitters 
and experimenters in Great Britain, 
and in other European Countries. Gives 
all the new methods, circuits, and in- 


| 





= —— oa a * [ae ventions. Every U. S. A. experimenter 
Rintatiied frequency sets, should read it. Correspondence invited 
from members of the A.R.R.L., Inc. 
Adjustment is 
made easy by 
handsome _ 
= 5 “ae Monthly, Single copies 30 cents 
all body capacity Per Year $3.50 
effects. The green 
double yyy. 
d wire is kept al- . 
fo Se Percival Marshall & Co. 
Top 1% A hidden springs. . 
Be X The DUO-SPIRAL 66 Farringdon St., LONDON, Eng. 
loop con places roof antenna and as aGes, 
ground liminates static. 
24-inch s 12-inch size... .$7.50 ae 


(Th 


w and 
ontrol 


A Ne 
Vernie 
TINY TUI s poss- 


ible an ex n tun- 
ing never attained. 
It has a 1 gear 
ratio inst nly 4 or 
5 to il a rdinary 
vernier motion! 
s in the 

dial. It 

disen- 


ew dial and handle) 


Superior 





Entire Surface Sensitive 
The Recognized Standard Crystal 


Rectifier 
Used all Over The World 


Hundreds of Thousands of Satisfied Users. 
Rusonite Has Revolutionized Crystal Radio 
Reception. 
“THE PERFECT SYNTHETIC CRYSTAL” 
Guaranteed 


Price mounted 50c 


ied Gree RUSONITE CATWHISKER 14K. GOLD 
J ANY SET a 
Hand- 
Order from your dealer or direct from 


j black 


vidual 
furnish 
demonstra 


Pri e 


Pats. Pend. 
Side View show- 
ing friction drive 


Rusonite Products Sorporation 
Park Row, New York 

















against dial. 
request) are " _ 


The folders on 
sold ti nd jobbers. 
cant write us direct. 


RaproUnrrsInc 


311 First Ave., 
Maywood, Ill. 





If your dealer 





THE PERFECT SHORT WAVE INSULATOR; Ohio 
Brass Co. Porcelains. 5” 75¢, 10” $1.50. Prepaid. 
Corona bushed on request. Corona shields $1.00. 
Confine your antenna losses to radiation resistance. 
No. 12 solid copper . aerial wire puts the / 
Sotense in DX. te pone. Grebe CR-13, A : 

Receiver for clay M en, $95 prepaid. F. M. 
i Murphy, Radio 4837 Rockwood Road, 
Cleveland, Ohio. 
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Radio Fans 


Here Isa Winner 
Armstrong 
Regenerative Set 


Receiving 
Radius 
600 Miles 


foo. 


Order Direct From 
This Advertisement. 


I ERE is a money saving Radio Outfit that 

will bring the news of the world—con- 
certs, lectures and stock reports—into your 
home. Sold complete with head set, tube, 
batteries, aerial and ground wires, for only 
$23.25! Connections simple and plainly 
marked. Easytotune. Order NOW! Ship- 
ping weight, 12 pounds. Shipped from 
CHICAGO or PHILADELPHIA store. 

S57QS9366 : “ ... $23.25 


Save on All Radio Supplies. 
Save money on your radio supplies, and 
get guaranteed quality! Our big FREE 
Book shows hundreds of bargains in complete sets and 
I Many new hookups, complete list of broadcasting 
stations. Contains “How to Build an Aerial.” Mail coupon! 











— ee ee 





Sears, Roebuck and Co. Mail coupon today to 
Chicago = Philadelphia store nearest you for Free 
Radio Catalog. 











a Send me FREE Radio Catalog No. 62092. | 

j Name y 
P.O 

Licensed under the Arm- ’ Rut Route Box No ? 


State 


strong Patent No. 1113149 for 


- Stre 
amateur experimental and 2 . : iN 
scientific uses only. me Ee Er Ta ee ee ee oe ee 


Sears. Roebuck ana. 
The Worlds Biggest Mail Order House 


Ad 9992—514x5% Inches. 





ADIO TUBE An Amateur Radio 


Reference Library! 





That’s what you get in Bound Volume VI of 
QST, combining in compact form the issues of 
August 1922 to July 1923 inclusive. 


We Repair All Standard Makes 
of Tubes Including a 


Wak ap Wate. ..cccet $3.50 ; 
Swe GP Guiccccccccet 2.75 Two equal volumes for convenience, handsome 
U.V.201 or C.301.......... 3.00 red binding with gold imprint, uniform with pre- 
ava scus” Og: flee = R « @4 ©" $3.50 vious editions. Postpaid for only $5.00. 
er ae ns Le cee ssastens 3.50 
New 1% Volt Tubes. Tepree ae ee be 4.00 A FEW SETS LEFT 
All tubes guaranteed to do e work. DON’T GET 
RADIO TUBE EXCHANGE ; 
200 BROADWAY, DEPT. 4, NEW YORK CITY QST, 1045 Main St., Hartford, Ct. 








All Mail Orders Given mpt Attention 
_Orders sent Parcel Post C.O.D. 
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Six cents pe 






Name and 





initial count 







received by 





month’s issu 


























































































LEAP YEAR 
UP TO AN | 


SOLUTION 
CRATED FOR 
COLLOID CH 
CHARGERS \ 
50¢. ANNEA 
4¢, 14%"x7" |} 
DRAWN SOI I 
FOR CONNE¢ 
BER SEPARA 
GENUINE EI 
SOLUTION 8 
2 POSITIVES 
OF 3 POST! 
IN PLATES 
INCLUDING 


GREAT FOR 


DIAN 3GG 
VOICE OSA 
SUPERCELI 
BOTTOM CoD 
MITTERS @& 
CLUDING 
PLATES RI 
ASSEMBLE! 
A & G HICA 
GRAPH Y 
HARRIS Al 
8ML, 4837 R 


COMBINATI 
ER COMPLI 
FOR THE AM 
TENNA ; 
SHORT WA 
PREPAID 
AERIAI W 
YOUR SIGNA 
RADIATION 
LOWEST H 
ANTENNA 
YOUR STATI 
PITTSBURG! 
500 WATT 
GINE GENER 
MER PUNCH 
EDISON A 
TRODYNI 
LAY RECI 
CLEVELAN 


GREBE “13 
than two w 
communicat 
mont, St., I 


FOR SALI 
mers R2,. RS 
S226 f N 


EXTRA RE‘ 
former, fila 
cabinet and 


FOR SALI 
10-A West 
horn and t 
Yankton, S 


FOR SALI 
with West« 
coupler and 
change ove 
Sent Post*; 
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ND SETS. 





H AM - ADS 


ser insertion in advance. 
must be counted. Each 
1e word. Copy must be 
of month for succeeding 


NEW CLOSING DATE. 


P THIS PROPOSAL. HOOK 
FOR LIFE. 100 VOLT BAT- 
FUMED OAK COVERED CAB- 
N PLACE, 4” LEAKAGE PATH, 
{ENTS WIRED, PERFORATED 
\RATORS, RUBBER BANDS, 
E), WHITE SEALING Ol. 
HIPMENT $15.00. WILLARD 
$2.00. TUNGAR HIVOLTAGE 
RTS INSTRUCTION SHEET 
ASS TEST TUBES %”x6” 3¢ 1” 
'TOM 7¢, 99% PUREST SOFT 
LATED) NO. 20 NICKEL WIRE 
¢ FT. PREPAID. HARD RUS- 
PERFORATED, Ye¢ PREPAID. 
LUTION $1.50 5LB. CAN. DRY 
YPE G ELEMENTS 4¢ PAIR, 
TIVE S¢, HICAPACITY UNIT 
NEGATIVES DRILLED AND 
) WIRE 10¢. EVERYTHING, 
FOR COMPLETE HICAPA. 
ED AND ASSEMBLED 24¢, 
HITTERS & POWER AMPLI- 
» IN 100 CELL LOTS. CANA- 
WATTS REPORTS WORKED 
FIRST TIME OPENED UP. 
EMENTS IN 1%"x"”7 FLAT 
FB FOR 250 WATT TRANS- 
ILAMENTS. ALL PARTS IN- 
DRILLED AND CUT IN 
WIRE, 30¢, WIRED AND 


AMPLE CELLS: SINGLE PAIR 


SUPERCELL 35¢. TELE- 
ORDERS, MURPHY, C/O 
PRESS, CLEVELAND, RADIO 
ROAD, CLEVELAND, OHIO. 


tSATTERY TUNGAR CHARG- 
BE $16.00. EVERYTHING 
ROM COUNTEPOISE TO AN- 
“ORCELAINS FOR PERFECT 
LATION, 8S” 75¢, 10” $1.50 
OLID COPPER ‘ENAMELED 
\ CLEAR TRACK FOR 
SMOKE FILM CAN CUT YOUR 
THE INCOMING SIGNAL. 
NCY RESISTANCE OF ANY 
LD i¢ FT. PREPAID TO 
O JUST PHONED IN FROM 
0 FEET. COMPLETE NAVY 
ANSMITTERS WITH GAS EN- 
SILICON STEEL TRANSFOR. 
STRIPS 20¢ LB. A FEW NEW 
ES ON HAND. FADA NEU- 
’ GREBE CR-13 RE- 
PREPAID. RADIO 8sML, 





Perfect condition used less 

check for $72 gets it. All 

rod Harold Bowen, 168 Bel- 
ass 


CW parts. 
Cc. UV1714, 
anapolis Ind. 


Acme transfor- 
Vern Carpenter, 


ARTS Acme amplifying trans- 
rheostats—Klosner, Remler, 


be CRO receivers $90.00. New 
power amplifiers complete with 
Dakota Radio Apparatus Co.,, 


RA-10, $35; Paragon DA-2, 
voltmeter, $30; Baldwin vario- 
in Grebe cabinet, $15; Signal 
All guaranteed good condition. 
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ADD A FEW MRE HUNDRED M’'LES TO THE 
OLD SET. WORK THE CHEMICAL RECTIFIER 
OVER AND PUT IN CHEMICALLY PURE SHEET 
ALUMINUM. POSITIVELY HIGHEST GRADE OB- 
TAINABLE. SQUARE Nps | COSTS 90¢. SHEET 
LEAD 30¢ PER POUND. LBS. TO SQUARE 
FOOT. OHIO BRASS INSULATORS IN STOCK 75¢ 
AND $1.75 EACH. NEED A NEW WATTER? 
LET US SELL YOU ONE. WE SHIP NOTHING BUT 
STRAIGHT ELEMENT TUBES. COMPLETE LINE 
JEWELL INSTRUMENTS. FORMICA PANELS 12x 
20x 4,, $5.30, SAME x, $7.00. FILTER C NDEN- 
SERS’ IDEAL 1000 VOLT $2.00. UC490 1750 VOLT 
$2.50. WESTERN ELECTRIC HEAVY DUTY MI- 
CROPHONE TRANSMITTERS $4.00. NAVY KNOB 
FOR THE OLD KEY 35¢. SAVES A BURN IF THE 
KEY IS HOT. STILL HAVE TWO EMERSON 200 
WATT 500 VOLT MOTOR GENERATOR SETS TO 
SELL AT $75.00. THE PEPPIEST MACHINE ON 
THE MARKET, AND NO MORE TO BE HAD WHEN 
. BETTER TALK FAST. TRY 
US ON YOUR NEXT ORDER. SUDDEN SERVICE 
INCLUDED IN THE PURCHASE PRICE. THE 
ONLY HAM STORE IN THI. FIFTH DISTRICT. FT. 
WORTH RADIO SUPPLY CO., 104 EAST 10TH ST., 
FT. WORTH, TEXAS. 


GREBE CR3A $25. Spark; % K.W. Thordarson shunt 
type $12; oscillation transformer, o.. Aluminum 
Benwood, $12. Finest Condition. sBC 


HONEYCOMB REGENERATIVE set, Det. 2 stage 
in one cabinet and 18 honeycomb coils to cover all 
wavelengths $85.00. Geo. Fox, 328 L Street, Salt 
Lake City, Utah. 


FOR SALE: Complete Phone and C.W. Set, all Radio 
Corp. apparatus. Never used, $150.00. Also complete 
receiving set with 2 step, $100.00. Guaranteed. A. 
G. G. Hutchins, Jr. 8% Prospect St., Attleboro, Mass. 





ALL “WAVE SET: 3-coil honeycomb regenerative, one 
step audio, $27. Best materials throughout. Write 
SBTY. 


ATTENTION HAMS—Have you spent hours trying 
to cut peep and meter holes in panel? I have a tool 
that drills them one to five inches in diameter as 
easily as quarter inch one. Only $2.50 postpaid. 
Homer Malcomb, Whitewater, Wisc. 


N & K HEAD SETS. Model D, 4000 Ohm. Are you 
etting maximum results from your receiving set? 
here is a reason why the most exacting Amateurs 

use the & K in preference to all others. A trial 
will show you why. Compare it for sensitiveness, 
tone, comfort, appearance. Price $6.50, parcel post. 
eens Radio Co., 2162 Homecrest Ave., Brooklyn, 


SELL—20 Watt cw “‘Trancunitter, complete with tube 
and Power supply. Write 9CMV. 





BARGAINS: on on fone, 300 V Motor Generator, Fila- 
ment trns., ubes. Super-Regenerative made by 
Godley, Bonuced 200 W Motor Generator. For prices 
and information, write Jos. Rigby, %8 Pearl St., 
Paterson, N. J. 


SELL TWO 50 watt tubes with sockets $40 General 
Radio transmitting condensers $8. Generai Radio 
wavemeter type 191 $40. UV202 tubes $4 each. 
Schuck, 1411 Avenue A, New York City. 





SALESMEN, r re resentatives, out of town to sell radio 
parts for manufacturer. Tillman Products, 473 Hud- 
son Ave., Brooklyn, : 





WESTERN ELECTRIC’S 212-A 250 Watt, new $85. 
A-P Amp. and Detectors, Meyers. Robbins-Meyers 
Motor Generator 500 Volt $48. Radio Frequency 
Transformers, all makes. State your wants. Don 
Canady, 8BHN, 3439 W. 119th St., Cleveland, Ohio. 


FOR SALE: 2 Westinghouse Storage B. Batteries 
@ $4; 1 new C.W. transformer UP1368 @ $15; 
Kenotrons $1.00. 8DHQ, Chesaning, Michigan. 


FOR SALE: Motor Generator, 500 welts, 150 watts, 
$35. 2BZO, Paul Rizzo, 571 39th St., Brooklyn, N. Y. 

















SELL: Emerson five hundred volt motor-generator 
set, Federal microphone, both new, and 0-2.5 General 
Radio ammeter. Geo, Murphy, Salem, Ohio. 





FOR SALE: Telefunken—two five hundred watt 
transmitting tubes seventy-five dollars each. One ten 
watt phone and CW set. Panel mounted, with am- 





























meter, thirty dollars. Advance Synchronous rectifier, 
thirty dollars. 2CLA. 


OLD TIMERS Please sell me the first eight issues 
of = your price Kepler, 2029 W. 52nd St., 
Cleveland. 


HAVE TROUBLE making D.C.? Have formula, dia- 


grams and instructions, sure fire method for perfect 
chemical rectifier. All sent for $2.00. Robert C. 
Klimesh, 9BJD, Sp/'liville, Iowa. 


FOR SALE: DeForest 3 Stage Outfit, Transformer 
coupled, 3 Jacks and Honeycomb coil in 2 Cabinets 
with covers. Like new, $25.00, less tubes. Geo. 
Schulz, Calumet, Mich. 

TYPE 106C TUNER—Modified so that tube or cry- 
stal detector can be used. Perfect condition. Bar- 
gain at $50. Purchaser pays express. Ewald I. Win- 
quist, 229 Garfield Ave., Jersey City, N. J. 


“DEAD” PHONES REPAIRED—$2.00. Any make 
or in any condition. Made as good as new. Satisfac- 
tion guaranteed or money refunded. Radio Receiver 
Hospital, Box 142, Reading, Mass. 


FOR SALE: 1 4 Tube Crosley Model X Receiver; 
1 90 ampere hour storage battery; 2 Crosley head 
sets with plug; 1 UV200; 1 UV201; 2 UV201A Tubes. 
Above used about six months. 2 22%, volt Burgess 
“B” Batteries, new. First $90.00 takes all. Write 
R. A. Rosell, 1026 Randolph St., Waterloo, Iowa. 


FOR SALE: Masda Super Vernier Condenser 3 plate 
geared $1.25. 3 DeVeaux Jacks, open, closed and 
2 circuit. $1.25. Geo. Schulz, Calumet, Mich. 


SELL: Hundred watt—Five hundred fifty volt— 
Thordarson Transformer, New, $9. 8 volt Filament 
mem New, $4.50. R. McShaffrey, Monessen, 
a. 


READ my ads in back issues Kepler. 


FOR SALE: Remler Panels less tubes, detector No. 
330, cost $8.50, sell $5.25; Amplifier No. 333, cost 
$9.00, sell $5.50, less transformer, all like new. Pre- 
paid on two. Geo. Schulz, Calumet, Mich. 


FOR SALE: UV200, $4.00; UV201A, $5.00; Strom- 
berg Phones, $5.00; New Magnavox, $30.00; 150 Am- 
pere, 6 volt, storage battery, $15.00; Regenerative 
tuner, DX Scotland, $30.00; Detector in Cabinet, $4.00; 
Amplifier in Cabinet, $8.00. Sell all for $90.00. Write 
Jerome Kitterman, Batavia, lowa. 





AMATEURS! HAMS! NOTICE THESE NEW 
PRICES ON “SIG” CARDS; UANTITY PRODUC- 
TION MAKES THIS POSSIBLE. 500 3% by 5% 
CARDS PRINTED IN BLACK INK WITH LARGE 
RED CALL LETTERS $4.00; 500 GOVERNMENT 
POSTALS, WE FURNISH THEM, $8.50. NOT OVER 
TEN LINES OF PRINTING; NOT LESS THAN 500 
CARDS AT THIS RATE. CASH WITH ORDER. BY 
MEMBER OF A.RR.L. CURTIS, 1109 EIGHTH 
AVENUE, FORT WORTH, TEXAS. 


2KF’s 100 WATT C.W. AND ILC.W. FOR SALE: 
Heard in 36 states and Hawaii inside of six weeeks 
operation. Must sell, going to West Coast. Set con- 
sists chiefly of 2 UV203 tubes, sockets, 1 UP1016 
Plate Trans., Two Keys, 6 UC490 Filter Conds., RCA 
O.T., Full Supply Of Meters, Bakelite Panel Layout. 
Chem. Rect. giving D.C. Note, Acme Double Choke, 
RCA Chopper Wheel and Motor. Entire set givin 
beautiful appearance. Cost me $215.00 to build, will 
sell complete for $150. Write to H. D. Selvage, Ir- 
vington, N. J. 

BRANDES TRANSATLANTICS, new, $7.50. Meyers 
tube, adapter, $4.50. 8AGF. 





SELL: Grebe CR8 and RORK 2- stage amplifier 

re | new, first money order for $90 takes them. 
oward Eldredge, Sharon Springs, N. Y. 

CW OSCILLATION TRANSFORMERS; 25 turns %"x 

te Sy strip a dia. well mounted. Similar 
° ut more efficient—for $5.00. Ha two. 

8DDV, John Stiles, Rensselaer Falls, N. Y. ols 





WANTED: Ten, Twenty or Hundred Watt C.W. trans- 
mitter complete. Give complete description. Wm. 
R. Abert, 920 Marietta St., esville, Ohio. 








FOR SALE OR TRADE: Fine Oliver typewriter 
$20. CW set parts wanted. Write 2CQE. 


A PROVEN SUCCESS. Edison element storage “B” 
batteries are dependable. Batteries are enclosed in 
cabinets with lid and handles. 22 volt $3.25; 48 volt 
$6.50; 72 volt $9.50; 100 volt $12.25. “B” battery 
with rotary switches to charge from 6 volt A battery 
charger at the following prices: 24 volt $5.25; 48 volt 
$9.75; 72 volt $14.50; 100 volt $18.75. Prices in- 
clude electrolyte and are shipped prepaid. Send for 
circular. Type A elements wired 6¢ per pair. %%4x 
6” containers 342¢. Separators %¢. Complete chem- 
ical rectifier $2.00. Everything for that storage “B”’ 
battery. J. Zied, 530 Callowhill St., Phila., Pa. 


FOR SALE: 3 Cotocoil Radio Transformers, Cost 
$5.50, sell $3.50; 2 Erla Radio Transformers, cost 
$4.00, sell $3.00. Like new. Prepaid on 3 or alk. 
Geo. Schulz, Calumet, Mich. 








FOR SALE: Reinartz fifteen dollars. A. W. Gavett, 
Leeds Center, Maine. 





TRADE CORONA Typewriter for standard make tuner, 
(not single circuit). Maxwell, Box 1057, Norfolk, Va. 


OMNIGRAPH WITH KEY, buzzer, coil, phone, 15 
code-word dials, $20; Filament trans. mounted, $8; 
Plate trans. unmounted, $5; pair will carry 4 tubes 
with their Kenotrons. Switchboard, slate, 40x40, Al 
condition, $5. T. DeVore, Oneida St., Baldwinsville, 
Pm We 


DID YOU SEE June QST’s endorsement of Cardwell 
Condensers? Essential for efficient 100 meter work. 
Now obtainable from us at: 23 Plate, $5.00; 17 
Plate, $4.75; 11 Plate, $4.25; ALSO Brandes Superior 
Headsets at $4.95! Other standard instruments at 
substantial discounts. Write for quotations. Herbert 
Isaacson, 515 80th St., Brooklyn, 











FOR SALE: 5 Meyers Audion High Mu and Rece 
tacles, cost $6.00, sell $3.50; Meyers Choke Coils, 
cost $3.50, sell $2.25. Postage 10¢ each. Prepaid 
on 3 or more. Geo. Schulz, Calumet, Mich. 


Didja read my ads in past QSTs? Kepler. 
FOR SALE: New Power Transformer UP1368 $14.00, 
Acme 200 Watt filament and plate mounted transfor- 
mer $13.00, Thordarson filament and plate transfor- 
mer 650 Volt $5.50. Filter Reactors UP1626 $6.50 
Each, New Motor Generator 350 Volt 20 Watt $20.00, 
Magnetic Modulators UT1643 $5.00 Each, 4 UC488 Con- 
densers $1.25 Each, Key $1.50, Jewell 0-500 D.C. 
Voltmeter $11.00. 2 Fifty Watters slightly used 
$18.00, 15 Watt Fone and C.W. Set mounted in Cab- 
inet $35.00. W. L. Otto, Cambridge, Il. 9DC. 





THE ONLY GENUINE PEANUT Tube R215A de- 
signed by Western Electric Co. for Armyaeroplanes. 
Manufactured by Northern Electric Co. in Canada, 
which company is closely associated with the Western 
Electric. Filament 4% amp. at 1.1 volts. Plate voltage 
as detector, 22¥%2, as amplifier, 45. Best detector in 
the world and a splendid amplifier. .Smallest, stur- 
diest, and most economical of vacuum tubes. $5.10 
postpaid, insured. Socket $1.00. Can. 3AET, J. G. 
Shaw, 14 Madison Ave., Hamilton, Ont., Canada. 





FOR SALE: Bargains. Reinartz recr. in mahogany 
cabinet. 1900 mi. on 200 meters. $25.00 with new 
Radiotron tube, fones, B batt., $35.00. Regenerative 
tuner, both coasts, complete except A batt., $32.00. 
Crystal sets, hrd. 6 stations over 300 miles, complete, 
$23.00. WDIi1, new, Robert Adams, 490 
Anthony, Glen Ellyn, Illinois. 





COMBINATION A & B BATTERY CHARGER COM- 
PLETE WITH TUBE $16.00. CHARGES 6 AND 12 
VOLT A BATTERY, AND UP TO 100 VOLT B BAT- 
TERY. A REAL CHARGER, GANG. 8ML, CLEVE- 
LAND. OHIO. 





STATION CARDS—New special design. Send stamps 
for samples and prices. Van Wert Printing Company, 
Van Wert, Ohio. 

VARIABLE CONDENSERS at real prices 23 plate 
Vernier $2.50; 43 plate Vernier $2.75 including dial. 
Can you beat it? Send order to R. C. Condenser 
Co., Suite 535 Monadnock Bldg., Chicago, Ill. 








HAMS WHO DESIRE SPEED—a moment's attention- 
Brother Ham whose limit was 15 words doubled his 
speed in One Evening. Send Sad Call and ask for 
the facts as told by fimself. odge Radio Shortkut, 
Dept. SC, Mamaroneck, N. Y. 
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ner $25.00; 2 pair fones, and 500 cycle alternators $25; New UV203s $23; Para- 

What do you want? Clifford gon $50; Detector and 3 step, same dimensions and 

to match, with Paragon $75; Advance sink rectifier 

— $35; New UV204s $80; 12,000 V .002 mfd. conden- 

plate variable condenser given sers $5.50; 1 KW 2200 V transformers $40; Navy 

tube purchased. All standard IPsSOO $150; WE 50 watters $30. Edward Page, 
t Write us your needs. Ad- Baldwinsville, N. Y. 8AQO-8X. -BXAV. 


ulevard Place, Indianapolis, Ind. — 
SELL: Federal ‘g11- w " filament transformer, $6.50. 
\ Radiola Two portable receiver, Atlas loud speaker, $18.00. A. S. Bachtel, 26 N. 
)X% radio frequency transformers, Highland Ave. Akron, Ohio. 
radio frequency transformers, $$ 
stor, S00 cycle generator, 90 GET THAT RADIO SET NOW.. Also anything that 
$20; two ampere Tungar with you need to complete that receiver. Radiolectric, 729 
es with continuous slider, a la Linderman Ct. Kenosha, Wisc. 
pancakes, $2.50 each; 0-10 am- 
vire ammeter, a7} Amrad com- SELL: ” Acme 200 Watt transformer, guaranteed good 
13 sections, $8; ¥%2KW 500 as new. $14. STW. 
0 volt secondary wit midtap, ——— 
sency transformer, $3.50; 0-25 PURE ALUMINUM, $1.50 square foot, postpaid. 
twire ammeter, $3; two GR C.0.D. 10 cts. extra. Howard Frazier, 5714 azel 
$1 each; two UV-712 audio fre- Ave., Philadelphia. 
$4 each; PR-535 power rheo- Eee aye p 
$25; 1%” spark coil $1; RCA ALL BARGAINS: Navy 5 watt fone sets. Original 
mounted with pulley, $5. cases. Complete with dynamotor, transmitter for 
cw, ICW, iicvatiinn. key, two tubes, antenna wire, 
spares $75. Very compact and operates from 12 volts. 
No. 4000 S tubes with sockets, KW 500 cycle quenched gap transmitters for local 
work and high vo sien for the tubes. $75. General 
Electric 350 volt .143 ampere dynamotors with filter 
Synchronous Rectifier, new, for 12 volt supnly $18. %-'% to 2 KW 500 cycle 
Corporation Chopper Robius self excited generators $25.00, with motors $65.00. 
BOB Special new flame-proof keys with “blinker,” $1.50. 
General Electric 5 watt Pliotroms sealed $6.00. In 
2JC going at 50% off list! lots $5.00 each. Radiation meters, Bakelite construc- 
ICW and fone, $35; 3 UV-202 ted inductances $7.50. Antenna Wire, Western Elec- 
E porcelain tube sockets, $.50 tric 50 watters $25. What do you need? Henry 
snd microphone, $3.50; Acme Kienzle, 501 East 84 Street, New York. 
mer, mounted, $10; 2 Keno- 
$3.75 each; GE UP-1626 40 FEBRUARY BARGAINS—UV201A $5.60; Brandes 
Acme 1.5 henry chokes, $2 Superiors $5.10; Acme Transformers, Radio or Audio, 
ismitting condensers, $1 each; $4.15. Hoosier Radio Supply Co., 816 Johnson, Gary, 
sitting condensers, $.60 each; Ind. 
heostats, $1.50 each; 3 Mesco  ————_ a 
Grebe CR-13, $50; General BARGAIN: Half Kilowatt fifteen hundred volt Esco 
Jewell AC voltmeter, 0-10 motor generator, also hundred watt transmitter, great 
meter, 0-200, $8.50; Weston records. FE. Leavenworth, North High School, Mil- 
0-1.5, $8.50; General Radio waukee, Wis. 
20-1000 mmfds., $2.75; Pair . " 
oplex speed key, $8; 4 inch \%, to Ye KW 500 cycle self-excited alternators for 
nd_your check too late! Send belt drive, 125 volt 25 Ibs. $18.00, with CW transfor- 
m, 73 Edgewood Ave., Larch- mer name your voltage $24.00. % KW aeroplane 
quenched transmitter, less generator $18.00, tapped 
. 3000 volt Dubiliers 62 and .062 $3.25. 53 ft. section 
R-8 used two months, good as mast weighs 20 Ibs. $22.50. 0-5 amp. General Radio 
$60. Elmer Ditty, 1487 Arthur panel hotwire ammeters $3.25. All guaranteed new. 
George Eaton, 1915 South Twelfth, Philadelphia. 

















Aluminum. | Square foot: %” FOR SALE: 9ARF 20 watt transmitter. Going to 
y cents, ; fifty cents. Best college. Write for particulars. J. H. Freis, 4817 
Immediate shipment guaranteed. Forestville Ave., Chicago. 


1 Avenue, Toronto, Canada. _—s 
= “THE STARS ARE OUT.” Most wonderful fixed 
PI crystal detector ever produced. Price $1.25. Sold on 
money back guarantee. Star Crystal Company, Suite 

watt set complete. 5 tubes, 534-53 W. - Jackson Blvd., Chicago. Iu. 

3 Jewell Meters, $125.00. = ——— ee ————— 
= 350 VOLT, 100 watt direct current generators and 
————— a a, dynamotors guaranteed, $14. Also 900 cycle 250 watt 
4 = 3 amps. self-excited alternators with transformer wound 





se any 
CW transformer 5 dollars. Wm. voltage $18.50. Cash with order. No C.0.D. N. A. 
~ ’ a Patchin, 226 Slocum Place, San Antonio, Tex. 


watt transmitt that st t. _ 
500 to 800. uiles ‘conatenent RADIO BARGAINS: Any $6.50 tube $5.75; Bur- 


tly assembled in two compact gess 2156 batteries $2.50; Erla Reflex transformers 
sted Write for complete de- any type $4.50; Brandes Superiors $5.25; Signal 23 

y, 1970 Penn Avenue South, plate condensers $1.75; Audio transformers $3.00 
to $6.50; Neutrodyne and Reflex sets and parts; Com- 
plete line of accessories at bargain prices; everything 
guaranteed perfect. Edward Bromley, Jr., White- 
water, Wis. 


ms om majority standard appoa- 
horse induction motor, $18. G.E 


0 V. $30. Self pporti 

ts. Try us. Cash only 8DDA PROTECT YOUR APPARATUS with small fuse wire 

y in dangerous places. Eighth, quarter, half, three- 
quarter, one-ampere and larger sizes, three feet for 


DI . 1 KW Spark, Transmitter, two bits. 9CZP 
ner, Benwe p, Oil Condenser, MASTER RADIO CODE in 15 minutes. Ten word 
| a ae Meter, & Key, $35.00. s5eed 3 hours. Our students made these world records. 
as - ' Previous Failures who tried all known methods have 
thanked us for License. To hesitate kills speed. To 
red call letters ote per hun- master Code our way kills hesitation; gives speed. 
net per pad. Send for samples. Code instructions that instruct only $2.00.  Infor- 
A tgs. The Arthur Press, mation Ry ; Sates Radio Shertkut, Dept. SC, Mama- 

nkewood, Ohio. roneck, N. 


00 cycle alternators $80; Y44KW 10” PORCELAIN INSULATORS (QST ‘No. 6) only 
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90¢. Why pay more? Equal to No. 5 in tests. 
Lorain Radio Supply Co., Lorain, Ohio. 


EDGEWISE WOUND Copper Ribbon * inch wide 
6 inches diameter 15¢ turn, * inch wide, 5 inch 
diameter 12 cents turn, any mumber turns one 
piece. Remler Gidlin Coils mounted 25-75-100-150- 
200-250-300-400-500.600-750-1000 turns, half price. 
Genuine Silicon Transformer steel, cut to order, 25 
cents pound, 10 bb. and over, 4 cubic inches to Ib. 
Postage extra. Geo. Schulz, Calumet, Mich 


FIFTY ASSORTED FLAT HEAD solid brass machine 
screws, nuts, washers, copper lugs, 50¢. Eight 
initial binding posts, set 60¢. Twelve nickeled bind- 
ing posts 50¢. All three items $1.50. RADIO LIST 
for stamp. All prepaid. Stamps accepted. Kla 
Radio Laboratories, Kent, Ohio. 


HERE’S A REAL BARGAIN: New Paragon RA-10, 
receiver, DA.2 detector and two-step amplifier. $65. 
Good reason for selling this at this price. U. of I. 
Supply Store, Champaign, Illinois. 


FOR SALE: 100 Watt Broadcast Transmitter com- 
plete with microphone, tubes and sco Generator 
motor driven. DX 2000 miles, can also be used below 
200 meters. The Maus Piano ) Company, Lima, Ohio. 











$12. EACH takes Ohio or Wagner 110 volt sixty cycle 
eighteen hundred R.P.M. motors built in %, J. 
frames. Can be used as power motors. Type G 
Edison elements per pair 3%.¢. Highest quality }}” 
x6” test tubes $3.00 gross. Perforated hard rubber 
separators 14%,¢. No. 20 99% pure nickel wire $1.50 
per hundred feet. 25% off on 4 new Acme 2 and 4 
K.W. Plate transformers. Kimley Electric Company, 
Inc., 2665 Main St., Buffalo, N. Y. 


WANTED: All A.R.R.L. members to know that we 
have a complete stock of radio rts and give mail 
orders special attention. Write, phone or wire. Hard- 
socg Mfg. Co., Radio Division, K.F.J.L.. Ottumwa, 
lowa. 

HAMS: Get our samples and prices on printed Call 
Cards, Letterheads and Envelopes. Hinds & Edgar- 
ton, Radio Printers, 19 S. Wells St., Chicago, i. 





EDISON STORAGE “B” "Battery Elements. Large 
size, full capacity. 3¢ per pair, in lots of 100. 
Kindly send postage for 542 Ibs. Per 100 pair. Gil- 
man’s Battery Shop, 57 Washington Ave., Chelsea, 
Mass. 


“WARRANTED” C.W. TRANSFORMERS new and ten 
day’s money back guarantee. 500 watt plate trans- 
formers taps 500, 1000, 15000, 3000 volts unmounted 
$13.00. 200 watt, high voltage 350, 550, 700 volts, 
filament: voltages 2, 4, 6, 8, 10, 12 volts-unmounted, 
$10.00. 50 watt high voltage 375 filament voltages 
8, 10, ummounted $7.00. Filament transformers 150 
watt voltages 8, 10, 12, $7.00. Chokes 500 M.A., 1‘ 
Henry.unmounted, $3.00. Order direct from this ad. 
Dealers write. C. C. Endly, 22 Sturges Ave., Mans- 
field, Ohio. 


$110.00 SIX volt 150 ampere chrome nickel Edison 
storage “A” batteries at $22.50 each. Also 6 volt 
225 ampere at $29.50, 300 ampere at $36.50, 350 
ampere at $40.50. Every battery guaranteed perfect. 
A wonderful battery at an equally wonderful price. 
Edison (genuine) chrome nickel “B” storage battery 
plate (large size type A) at 4¢ per pair, 442¢ in lots 
under 100 pairs. Complete parts for making recharge- 
able storage “B” battery including genuine Edison 
chrome nickel plates, heavy glass vials, special wire, 
perforated rubber separators, chemical electrolyte and 
complete simple instructions for assembling and 
charging. 100 volt unit of parts $9.35, 150 volt 
$13.90. Address B. Q. Smith, Largest and pioneer 
— of above parts, 31 Washington Ave., Danbury, 
onn 





NEW ‘RADIOGRAM BLANKS—Used with one ; hand 

only. Efficiently arranged. Blue Paper. 30¢ per 

punered. Van Wert Printing Company, Van Wert, 
io, 

FISCHER RADIO TABLE. Solid mahogany, compart. 

ment for batteries, spare equipment and radio maga- 

—_ Size 30x12 with sliding doors $15.00. C.O.D. 
. G. Fischer, 55 John St., N. Y. C. 


FOR SALE: Three Grebe CR-8 and RORK ampli- 
fiers $85.00 per set at Radio 9ZY. 


TELEGRAPHY—Morse and Wireless—taught at 
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home in half usual time and at trifling cost. Omni- 
graph Automatic Transmitter will send, on Sounder 
or Buzzer, unlimited messages, any speed, just as 
expert operator would. Adopted by U.S. Govt. and 
used by leading Universities, Colleges, Technical and 
Telegraph Schools throughout US. Catalo free. 
Omnigraph Mfg. Co., 16M Hudson St., New Y 

RADIO GENERATORS—500 Volt 100 Watt $28.50 
each. Battery Chargers $12.50. High Speed Motors, 
Motor-Generator Sets, ali sizes. otor Specialties 
Co., Crafton, Penna. 

LET ME PRINT your QSL cards. Large call letters 
in colors. Printed to order at reasonable prices. 
Write for samples and price list. SBP. 








IF YOU WANT PRACTICE MAKING EDISON Bs 
USE NICKEL PLATED IRON WIRE FOR YOUR 
CONNECTORS. THE NICKEL COMES OFF AT THE 
TWIST AND MAKES A FINE RUSTY CONNECTION, 
2 IN EACH CELL. FOR A QUIET, LIFETIME 
BATTERY, USE 99% PURE SO DRAWN SOLID 
(NOT PLATED) NICKEL WIRE. 1'%.2¢ FOOT. 8ML, 
4837 ROCKWOOD ROAD, CLEVELAND, OHIO. 


7x12 CABINETS strengly built of cypress wood 
natural finish hinged top with front rabbited for 
panel $1.20. Postpaid. Panel for same 7x12x +; 
$0.78. Postpaid. Everything you need to send and 
receive. Write for our special proposition. Merit 
Sales Co., 518 N. Eutaw, Baltimore, Maryland. 


RADIO CALL CARDS printed TO ORDER. Red call, 
black printing. 00, $1.75; 200, $2.75, prepaid. Color 
changes 35¢ extra. Government postals 1¢ extra each 
card. LETTERHEADS 8'2.x5¥4% AND ENVELOPES, 
100 EACH, $2.25; 200 EACH $3.50. A-R.R.L. emblem 
used on cards or stationery if requested by members. 
Send TODAY. Department 12-C, Radio Printers, 


QRA SECTION 
50c straight, with copy in following 
form only: CALL—NAME-—ADDRESS. 
Any other form takes regular HAM- 
AD rates. 





9AJU—Edwin Lane, 1737 Mississippi St., Lawrence, 
Kansas. 





1AAP—Clifford A. Langworthy, R.F.D. No. 1, West- 
I, 


erly, R 


SBXL—Below 100 meters, 8AGF, 1025 Baldwin, Ann 
Arbvor, Mich. 


40H—W. S. Wilson, Jr., 530 W. University Ave., 
Gainesville, Fla. 


1PY—Bruce Boyd, 34 Ellington St., Longmeadow, 
Mass. 


9SAYR—Cyril E. Cornwell, Osage, Ia. 
tj’; Mibteen C. Fay, 9 North 4th Ave., Ilion, 
N. 


9BSS—Hubert B. Peugnet, "4482 Lindell Blvd. St. 
Louis, Mo. 

“Y” Radio Club, 110 West Carrillo Street, Santa Bar- 
bara, California. 


6BFM—Jos. G. Hamilton, 824 Moreno Road, Santa 
Barbara, California, 


9BCE—C. # Umberger, Middlesboro, Kentucky. 
1AER—L. R. Virgin, 270 No. State St., Concord N. H. 





9BGK—Alex. K. Scherer, 1213 w. La Fayette St., 
Ottawa, Illinois. 


6ZAG—R. J. Miller, Glen Una, Los Gatos, Calif. 


6ZAH—B. R. Cole, Los Gatos, | Calif. 


6ZAR—C. C. Whysall, Los Gatos, Calif. 











6ZAU—K. W. Kent, Los Gatos, Calif. 
6ZBN- -6A0I—C. w. Park, Box 237, Riverbank, - Calif. 
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SOLID GOLD 





618 W. 4th St., Los An- 





130 Andrews Place, West 








i, 268 James St., Akron, 





Mattapoisett, Mass. 
lattapoisett, Mass. 


*1 W. Bancroft St., Toledo, 


mham, 73 Edgewood Ave., 


202 Clark Bldg., Jackson- 


55 Broadway, Los Gatos, 


The Choate School, Walling- 


Ir.. 209 Van Cortlandt Pk. 


ut, Lucknow, Ont. 


702 E. Santa Clara St., 


+ W. Main St., Lansing Mich. 


918 Convention St. Baton 


18 Union St., Ridgewood, a ae 
Ir.. Lenox, Mass. 





JUR CALL 
little 50 watt tube pin 


1AW-1ZE-2CFB— 
3VO—4GL-8AA— 
9ZG—Can. 4DY— 
Most of the DX opera- 
rs are wearing theirs 
WHY NOT YOU? 
Just slip a M.O. or 
heck for $2.00 in an 
velope with your call 
and drop it in the 
vill receive your pin 


BALLARD, 9FZ 
bregon St., Urbana, Ill. 


























QUALITY APPARATUS 
Selected by Cockaday 


for use in his new 


IMPROVED FOUR CIRCUIT TUNER 


‘As described in detail in_ the January 


issue of Popular Radio 





Variable and Vernier Condensers! 


Precision—made for exceptionally 
accurate tuning 





Rheostats and Potentiometers 










With Knob or Dial—Suitable for either| 


table or panel mounting 
Write for complete literature 
AMSCO PRODUCTS, Inc. 


Broome and Lafayette Sts, New York City 














Cut « 
shipme: 
thick .0 
fibre 
of 200 
easy t 
postage 
RADIO INSTRUM 





RADIO PANELS 


e and a guaranteed 12 hour 
k .01%¢ per square inch. &” 
e of the highest grade black 
al possesses electrical strength 
. is inexpensive, unbreakable, 
takes a fine finish. We pay 


ANEL CO., 564 W. Monroe St., Chicags, Ill, 
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HYCRADE SPECIALS 


V.T. Sockets—Federal ee .. $0.85 
Fada 85c—Signal 75c—Na-Ald.. eee ee 
Phone Plugs—Federal 69c—Firco........ 85 
Pacent 45c—Weston 89c—Cico ae 
2 in 1 Variable Grid Control... vs be ode ee 
Bradleystat (new type)................ 1.59 
Filkostats (mew type)........... J. ae 
Ambassador 3000 Ohm Head Set .2s Ge 
Brandes Matched Tone Head Set..... .. 498 
Nerco 2200 Ohm Head Sets.. > Gt 
Skindervikin Transmitter Buttons ioe 
General Radio Loud Speaker Units ... 895 
Morrison Loud 5S er Units 8.95 


Acme R.F. Transformers Types R2, R3, R4. 3.98 
Audio Frequency hire Thordarson 3.49 
Jefferson No. 41—$ Paragon...... 4.50 
Federal No. as We 6456. Federal No. 65 5.98 
No. 164A—Fada Neutrodon Condensers. 1.10 


No. 163A—Fada Neutroformers .. 649 
No 165A—Fada Hazeltine Parts......... 21.50 
Marko Storage Batteries... . ... . $8.75 up 
Acme Audio ye Transformers.... 3.49 
Brandes Loud Speakers................ 8.95 
Music Master Loud owe snvouswabeaae 24.95 
Magnavox R 3 or M1....... 6.66 ee eeees 26.50 
General Radio 1 Step Amplifiers.......... 7.49 


All Orders Must Include Parcel Post Charges 


Hygrade Electrical Novelty Co. 


41 West 125th Street New York, N. Y- 
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Fischer Co., G. H 110 
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Hommel Co., Ludwig 84 
Hygrade Elec. Novelty Co 126 
nois Radio Co. 102 
ter-State Signal Co 102 
Jeffs rson Elec Mfe Co T 
Jewell Elect. Instrument Co 6 


Kellogg Switchboard & Supply Co. 
Kimley Electric Co...... 


Lombardi Radio Mfg. Co. 


Magnavox Co., Inc. 

Marle Engineering Co 

Mass. Radio & Telegraph School 
Moon Radio Corp. . 
Multiple Electric Products Co., Ine 
Murdock, William J. 

Murphy, F. M. J. 

Myers Co., Ltd., F. B 


National Carbon Co., Inc 
National Elec. Supply Co 
Newman-Stern Co., The 


0. & T. Electric Corp 
Ott Radio, Inc , 


Precision Equipment Co., The 
Premier Elec. Co 


QsT sound Vol. VI 
America 


Radio Corp. of 


Radio Instrument & Panel Co. 
Radio Printers . 
Radio Tube Exchange 


Radio Units, Inc. 


tauland Mfg. Co.. 
Remler Radio Mfg. Co 
Riggs Mfg. Co., The 


Roller-Smith Co.. 
Rose Radio & Elec. S ipphes 
Rusonite Products Corp 


Samson Elec. Co 

Scientific Elec. Works 
Sears, Roebuck & Co 
Second District Convention 
Shamrock Mfg. Co 

Signal Elec. Mfg. Co 
Sterling Mfg. Co., The 


Stern & Co., Inc. . 
Stromberg-Carlson Telephone Mfg. Co. 
Sure Fire Radio Laboratory ‘ 
Thordarson Elec. Mfg. Co 

{ S. Tool Co 

Valley Elec. Co 

Vesco Radio Shop 

Washington Radio Lab. 

Western Coil & Electrical Co. 


Westinghouse Elec. & 
Westinghouse Union 


Mfg. Co. 
Battery Co 


Weston Electrical Instrument Co 
White Mfg. Co., The 
Whittlesey Eng. Corp 


116 


-104 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 









re 
=e ynat A 
optaine cite 
m4 most) a8 ¥ 
, aie?l can PP 


Wha 
MS 


big power 
the elec . 
regulated 


The idea 


yeualty the 


ar © 
, © foe vided UY J uined ' 
n 


wit, 
ment ON dg with 
e 


eriavie 
vie Sed A 7 ater 


the Allen-Bradley Co. 
compression rheostat for 
le of flat carbon discs and 

: through the column was 
ving pressure on the discs. 

> was not new, even then, 
but succe: rcial rheostats were unknown. 











Graphite er, soon replaced the carbon 
discs and Allen-Bradley rheostats are 
graphile hough many promfnent en- 
gineers st em as carbon piles. 

The Br ‘Won First Place 

in the F least long distance 

contest prize winner used a 

Bradleyst © greatest mileage 

record vith a Bradleystat. 
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HE Universal Bradleystat is sometimes called a 

carbon-pile rheostat. It is, however, a graphite disc 
rheostat. The discs are produced in an electric fur- 
nace under the most terrific temperatures known on 
earth. Carbon discs, carbon powder, metallic powder 
or other materials have long since been abandoned in 
favor of the reliable and noiseless graphile discs. 


Your radio set needs a Universal Bradleystat for long- 
distance range, loud reception and noiseless control. 
By all means, avoid substitutes. Insist on the Univer- 
3 sal Bradleystat. 


------—----- 


; Just Mail This Coupon! 
eS | Allen-Bradley Co., 

| 277 Greenfield Ave., Milwaukee, Wis. | 

Ca Please send me your latest bulletin on the Universal | 


| 
Electric Controlling Apparatus | Bradleystat and why it improves radio reception. 
| 
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The Golden Rule Tube 


The Sodion does not oscillate. 

No declaration as to sensitivity, signal 
strength—or quality of tone—can mean 
half so much to every broad-minded radio 
enthusiast as this simple statement of fact. 
For there—in five words—you have the 
key to the solution of the problem of elim- 
inating the whistles, the squeals and the 
howls that interfere so seriously with your 
enjoyment of radio today. 

Don’t misunderstand 
The Sodion not 
ception against these 
sets. 


YOUR re 


from other 


protect 


noises 


does 


? 
Bu 


De scriptive 


CONNECTICUT 


MERIDEN 


| 


7 


TELEPHONE 
& ELECTRIC 


But, because it does not oscillate—be- 
cause it cannot reradiate—because it can- 
not whistle and howl—the Sodion DOES 
prevent your reception from interfering in 
any way with the reception of others. 
This, we believe, is the practical way of 
eliminating one of the greatest faults in 
broadcast Radio reception. 

In point of efficiency the Sodion Tube is 
far more sensitive and produces stronger 
signals than any detector now on the mar- 
ket. Its tone is fully equal to that of 
the finest crystal with the added advantage 
of great volume. 
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MRA4D 


ASKETBALL 
\RIOMETER 


| In every comparative test by recognized experts 
the AMRAD Basketball has been awarded first 
place—without exception, without reservation. In 
an article describing every type of Variometer,— 
eight in all—a well-known Technical Editor gave 
the following unsolicited endorsement: 


“Variometer No. 4 (the AMRAD BAS- 
KETBALL) is ool ed the most efficient 
instrument of the lot on the market. One 
glance at its construction will show that 
the possibility of electrical losses has been 
practically eliminated. The semi-skeleton 
basketball winding has reduced the dis- 
tributed capacity losses to a minimum. The 
sparing use of wax impregnated fibre in- 
sulation has reduced the leakage losses to 
practically zero. . THIS VARIOMETER 
*HAS BEEN SELECTED BY THE BU- 
REAU OF STANDARDS FOR MOST OF 
THEIR EXPERIMENTS AND THIS IT- 
SELF IS A VERY CONVINCING PROOF 
OF ITS ELECTRICAL EXCELLENCY.” 








(AMERICAN [RADIO AND [RESEARCH (ORPORATION 
205 College Ave., Medford Hillside, Mass. 


AMRAD Dealers in Principal Cities and Towns 











